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Aa in fomirr yvnn, uu linvc to tbnnk Mr. Ucnning fi>r rcvitmj; 
thn*'.MMi->>r Nolcs," and .Mr. Htv fgrkiixlly «iippl}'Ui£ n uuinbrr 
of iilncrtnliofis of l>»ublc Ulan. 

M. I^ewjr lisM again fmoimxl n» witk advaitcivprmirs from which 
wv tiat«> obluiiml tli<? VaiinMi.- I^lar Ji;iIi«iQeriiJt'«. Tlw iKvultaliuns 
■if Mirs by lliv Uooii. tiit> iiWitomi-na of Jti|rit«r's Snlelbu*3. and 
tb« didgrniuR mill E|theiiterHl«» of tkuStti'llitt^of tLi> olhuf iiUocU 
AM fmii llu) ' Nnulii-iil Aliiiuunc' Tlio K|i)ieinL>ru of tltu diftk of 
AJrn-uf; Mul tliat of JupiUif V. ar<! fr»tii iIk- Aiiieriviiu 'Mauik-Kl 
AliaaiiKc.' 

UV iiiv> liiditbU'd to .^fr. Cnrin iii''1iri for t)ic ui>|>rn\iriiHt« Ii!|>)ii?- 
mnria of Crni tuiar ttm liini of it* oppmitioii, wtiicli i* nmiixilcil 
from CbiiiidWr's oUiiiiobM in AkI. Joarn. So. 451, witliotil takiiig 

UlWmt of |>rrttirlMUDU«. 

Tlut " l-'RK-lMn nf tiM Vt«r" u Ihe fradiun wUidi boa i!bt|i»ei 
al niMiii noon of ttie pnrtk-uUr dar irooi Bivati tiooa o» ■Uotuiry t. 
Tbp MiKtii'ii iWliiintiou ii n''i'" '"' ii'-'iui mt<Iiii(;bt, TtiP ■* Jj-m- 
^iluili< of tlin Atuoii'a Tvruiiiia:<ir " m gitvti li>r miviui iiiiduijilit ; 
tlu) lettvn M. utd K. niguiffiug iiwraiiig and evening— that in, 
Dial lli« Sun h Tuuttf^ or sutliii-j 011 Ibnl prl iciiUr luiipluiltr of 
\\n! Mooii'murfaoe: itii^tigii + iitdioaU'n ltfiigiluduitr«ckoi>i-d Iroin 
llio ogniral mcritlian iu a westward diivclion. The nii;*l(:'B ut 
diii9|>|><)aRtno<> and rea|i[)rai'iui<<u for oivuliatioii* luv lyvhoiicil fruni 
ItiP trur iwnb in ttm difvcliun S. B. t>. W^ ua for d»ul>lo niar*. 

Onwiiwidi Mi'nit TinM* in uit<-i) in all on«r*i. niid Ihp aatntnouiivftl 
Aay U iwkoiiod front ufum to uoou u in |irjti«u* ^tmn. 
VOL. Xllll, II 
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Kwr. I ... 


41 +11 


Slow, bnilit. 11 


T ... 


J44 + 7 Sl">"; bright, 
t^i 417 ' Mow; •luiiU. 


)... 


JS + 9 lSS««i ""M'-l- 11 


*l ... 


7 .. 


tci +-^1 VtT) imifl. II 


a?... 


(04 444 1 HDwitll. 


IC'll' It) 4-11 V<r) taill^drMW 1 
I4-1I lEtO -^-SZ CJHilt ; itniftU. | 


to .. 


J1J +'? 


itaill : >tr*iilli. 


Jiiiira-17.. 


»4» -*0 


ttlnw: art4nll». 


it-ll IS4 4-4I 


iiBlh; (InnVa. 1 


10 .. 


»♦! + J 


BuWr tind. 


lo-lj 61 4-1 J 


Muw; briiitH. | 


M-Ifl 


174 +611 


11-14 26 444 
ijil aci -4) 


Vi>i7 »I»v; mliia. 


■ 1 .. 


Jlo 4-61 


^wifl; (imla. 


Wrj tw^n. 


M... 


!»' 4S> 


Swift ; iimUL 


Itr.. 1 IV6 +<K 


Sv-iil: ilmtk*. • 


le ... 


US 4 i7 


cwin. 


I>rc. 4 ..-1 <ii +!" i Hwin : •irml*. | 


a*... 


)5« +I9 f^wifti itTMU. 


6... 


to +1) \ SluH ; bn^lii. 


in\j 4 ,„ 


jej 4*4* Sold. 


1... 


■4} + T : '*'"><'' . •l'<*U. 
101 +71 Kkllirr iwifL ' 


1 ?-.. 


Jj; +14 8«tfl. 


1.. 


f-li 


iti — n Vrryilow. 


10-11 104 433 h<itli, tbuK. 


)V ... IK +«> Saiit; ■lioM. 


11... lif +)f lI.>lb(«»ilL 


11 ... 


.6 +;i 


gaill ; Nrak*. 


11... 194 4*7 < Kailt, alTMlu. i^ 


iS-grp.!} 


4> +4J 


Svifl ( Mmkb 


»5" 


1 9< +J' 


1 Vffj M.W. II 



Tlip nttiiinl pcpiiit* of Xh* wore briltiiiil tlioKfr* arr imlml'il bv braim l)|«. Tlwj 

Ij'iintil^ iif Npicmtfr will ptotaUy funixli bnlli*i>i <lupij>]> in i90-> •"■) '-r^f. 

t.«ilbaiu.t>n Ancual ■o,«maiU<M'Bniniiibre' ■ rviluni* 

i„., ' . It nKli'.^ <<^ H.%,r- »mm*f»T tbr •'•t» Tb^ ^*ii*"" 't*: — 

I UnU. 
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Planets. 



Jupiter (!()' 
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Saturn ( h ). 








Or&nua (^). 










Neptuna (iji). 




Jan. I i6 34 ii 


11 ssS. 


T4 


'7 


45 


11 48 


' M 


S 39 '91" 4N. 


17 


1 49'io 55 


3i|ie ^o i6 


11 7 


r^ 


"i 


14 


19 56 


11 fK 


5 j6 lO! 11 J 


17 


48 8 54 


Har. 11)6 43 39 


12 14 


^'t 


14 





18 1 


11 1 


5 IS I »» 4 


1-6 


11 49 65s 


Apr. 1 16 43 40 


11 14 


yb 


tl 


1 


16 4 


10 ^ 


S J5 53 " 6 


1-6 


10 ;i, 4 57 


May 1 16 40 39 


11 9 


V7 


10 


I 


"4 I 


18 3 


5 j8 44, 11 9 


It 


18 55 J 1 


I'll* IS 44 


11 


VI 


7 


la 


11 


16 I 


; 41 58 11 II 


i-s 


'7 i 


1 9 


Jimo 3oli6 30 4' 


11 ;o 


17 


? 


w 


9 57 


14 


5 +7 45'" "4 


i-S 


'S 5 


13 II 


Julj 3o]i6 17 18 


11 43 


37 


1 


w 


7 SS 


II f9 


i s» " 


11 14 


»-5 


13 II II 18 


Aug. 19 


16 17 7 


Ji 41 


,■6 


1 


n 


S S7 


10 I 


5 Si »S 


" 1+ 


1-6 


II 1619 13 


Sf|it. iS 


16 30 c 


11 49 


V-i 


»1 


19 


4 » 


8 I 


5 58 47' 11 13 


1-6 


9 »0'7 17 


Oil. 18 


16 3S 37 


11 I 


3'4 


11 


8 


1 TO 


6 11 


; 56 I 11 II 


1-6 


7 >> '5 t8 


Viit. 17 


16 4J 


21 16 


r^ 


10 


18 


19 


4 10 


5 S3 14 21 II 


»-7 


5 10,13 »• 


Tire. 17I16 JO 47| 11 19 S. 


r* 


18 


16 


11 Ii 


..4 


5 49 ;3: )i II N. 17 


3 I9i" >6 





Ceree. 






PaUu. 




1 

I90Q. 


E.A. 

Koon. 


Dre. 

Noon. 


TninMta. 


190a. 


R.A, 
Noon. 


Der. 

Noon. 


Tranaitt. 


1 

July 6... 

ig ... 

30 ... 

[Aug. II ... 

j »J-.. 


h m 

11 17 
11 9 
10 59 
10 48 
10 38 


iti 5'tS. 

18 18 
«9 34 
3° 34 
31 II R 


h m 
14 '8 
M 'J 
11 i; 

11 17 
10 JO 


June II ... 

14 ... 
Jutj 6 ... 

iS ... 

30.., 


h m 

19 '5 

19 6 
■ 8 ;6 

18 47 
18 38 


1? 54 N. 
11 1+ 

" '1 

10 56 

19 11 N. 


b m 

'3 5' 
11 55 
II 58 
11 1 
10 6 



June. 



V«BU. 



.Sept. 4-. 


038 


I i+N. 


'3 43 


Frpt. 16 .. 


8 1 


10 ; N. 


lo Iq 


16... 


33 


I 08. 


II SI 


li ... 


8 10 


19 16 


19 50 


18 ... 


16 


3 4» 


II $6 


Out. 10... 


* 37 


iS 46 


19 10 


Oet 10... 


iS 


6 ig 


II 1 


11 ... 


s s» 


18 8 


18 ^t 


11 ... 


It 


8 158. 


10 1 


No*. J.., 


9 6 


17 36 N. 


18 15 



Th» timem ot jimog «nd ietting corrciposd to the ncU^^wiit tniuir. invqM«tiT> ol tb« dsj giv« 
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Eclipse*. 



9 



ECLIPSES IX 1930. 

In Uh jtor if>9 thm iriU bo too &l)p«M of Ibc Sun ard an« or tli« 
Hioa. 

I.— A Total Keliptt ofthf Suv, 1900, Jita/ 28. 

Tliibin M ■ PHri»[ Kdipw >u Ommwitib. Tlin ofntm a-l itin thuliiw afkr 
ptmJint lliroiich Mrxio'. Oi^irptt. South Cftrulimi, imil Nurili L^niliiia, criiuc* 
lb* AUanlio and ravhnlhr C-jUlincnt uf Euro^it uii lh« «ui*l vf I''irl>ii;.tl, mil 
I hr rmm OporlO. kIippb tlie dunlR'H of (-itdtiiv in nbout q* nv.iuiitlla. Cni'Kiu^ 
Buaia il Imim ibu coiiairi nl u point neir .\lii«Uit«. anil (XiMCf thtOLV nluii^ 
the RMik onui uf Afrirs Kidkng lu enuciB in Bg^pt, nbciv tbo miildlo of itia 
Ecii{iM lia|r(MB* ul iHiiuri. 

r.-Ii[«o Tcrtalily TiM'lily 8un'« 

brgitii, bc^n*. mHi. AHiiiidt-. 

hu>a lima liMi e 

Onr a *j r 4 ' 4* « J '1 4» 

|^»ki*ra (■>»)■-}•- I 49 !< 4 ^ 41 4 >9 19 

iliotnl* X jX 47 4 ti i\ 4 It ti 34 

^Algitn J S 9 4 17 10 4 if ti ]3 

Q.M.T. inallfwm. 

Cmlnl F.e\i^ IvKint Ma; tt* i' if*"'? O-M-T. in Ijimjc. I16'' 4I' W., 
1*1. iT*5i' X. 

[>«lnl FntipM er.d< M»j i(* 4" sj—j M.T. in l^ng. Ji* j6' K,. 
Iju. h' j4* .\. 

Dptail* uf I'lt'ljal BdipMfor Britnli Suiion*. Tbe tJuita ar* Qramwich 
Uvao in all Minti~> 

FelifM OcMlrX ErlipM 

fiUtlnii. hff^in*. !R>-li)iw. •»)■. Uiign)tuii«L 

h in li »i U in 

OnxonWi * 47-0 1 (»■( 4 (--5 o-Mi 

raiiittfiil^g t «**7 J \X<t 4 560 0'66» 

'»if')f»t I 4CJ ) ij-* 4 jft'T o'Mj 

■ .•>.'i[Hh>l s 4»'i ) ♦9» 4 J» 9 vt5« 

ljli-.li.irjl s 40-I J 46'1 4 4;'4 O'JOT 

DhMId i 17-9 J 4r'4 4 I''' Vh^ 

lA OraraoMi (inil l]iruut;liuirl the Uiiiiili lilm approximairlt) flr*t 

Wlitarl It hjK" fn-m .V puint toviatilt W, nud bat contML III" from S. 

hiaatita K. (dirtvl iiaajjc). 

II.— .^ Partial Ediint 0/ the liocn, 1900, Jun< 13. 

I'kril; flillitraiflrMiKrioh. TIia KcI[|i*(H piiiiian of tlm Moon utctt •uinll. 
Hauniiii't'of Itw K>lipat -001 {iiiiini'-t i]iai'i.= >i. Tbotni mniart mill iiia 
■baiiiiit Motra at 176^ fruni ilia Konb |iuinl luaard* llip KaM. Ima iuuiaiA 

Il ID h III 

Pinirontflct wJlh ^l;D-^l^ra \\ lA-i Wilk ibaib/A if 14-1 

L««l - 7 J90 .. . 'i J'"» 

TU Mom irill wt al Ormittioh at if* {*'. 

III. — .III Annvlur KfUfW* of thi Sua, igoo, .Voi-, 3t. 

Ini.>i>.U ..I 1 lT«Dii«iii*ll. Tliif (vntrnl bnr pM»n fram tliK l.«aiida ('™nl, 
ll'r> < K. iinil ■'n>M«'lli<! Iiidaii l.kfn>li. jiitl miuIIi uf MniliCBarur. 

tia I' - IB N'urlliiTn Au>(r*lia nll*r [waiiif ihroiijli Ih* Coti.ii; «( 

('■•.tfil l^llp** WbIc* imrMil; KotrinWr ai* IT* iV**? O.M.T. tn 
l«ii|^iiui'* t' in' K. of nrrrii«li-b. 1*1 t* 1' 8. KbiI> (■nmll; Xuvvinbrr 
11' ti^ li»g in Lory. 1]}* 90' Katt»( Uicraatib. Ut. il" j>'a. 
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OCCUliTATIONS, 1900. (Visible at Grbsmwich.^ 



Slar. 



19 l^iriUM 

17 Aiiolu , D ) 

t' AriPli* j5 t 

65 AnrIM U-i 

c'Tauri ,...'fi 

HTauri 1-51 

RA-C ■«;« .,.i*-5 
(■Csnori V 

£t>t<Mii* « 
A.C. 4m4 ... (' 

ffViniini. U- 

;{Vin[ini* l!7 

8J,C.47S> ..jiJ 

I PMfiuro Jpo 

(I Ariel!* u's 

A* Twri ji 5 

)6 Titiirt ......15-4 

II Tauri j-a 

B.A.C 1649 ...6-j 
{J Ltotiiit .. ^~ 



<9 ArMii .„ 
li.(C, 1147 
Noptui>». 

/(jFlljl!il>fikMI... 

iq Cimcri ,,, 

#I«"iii'i 

(■Oi<hh>cl<l(8*)(v] 
Saturn. 



"J7J 



B,AC. 
vT4i.ri 

jCknon 

a Canrn 

14 Onkiurlit 

1} fMn'iHni 



c Ai|Nwu 



tT«Mri 4-3 

A'ttnrri j-* 

■ I^wmia ctl 

l4lVi«aH>i ..4^' 

B,Ai- . 




Slar. 



'I 



r OiMri (o 

D.M -io*iiT«*-« 
BKtum. 



B.A.O.4MC ...j'f 

; Scv>rpii ii'i 

M Upu'urfci ,..<-i 
BJt.C. 6J( ...|«-o 
ti Sigtluiii ..Jt'o 
£' Sngillarii ...,J*5 
-•' Cn)>nnimi...'5-> 
e' (^ipneonii ...'6-J 

( Aiiaaru C-; 

i6l'iKiani t'^ 

19 Piiriaiii t'l 

;)Tu>ri S"; 



t4 ArVii- '' 

It-A.C. i*4> 



Tiwr 
lojl'aun 



.*7 



Ss»«im. 



■ ■ ■rill 
r Afirii* ... 

fli ArlMit ... 

■ iTaMh ,, 

i4TiMn .. ih 4 

[>.M -t-io"7K5 'f 

i Tnun ji'o 

tfCancri 5-9 






tl,AL'.6n- 

li..i.f. -oti 
1 I'miiiu . 

ItM+io^iftK-Vi 
1 9 AiirUl 

B.\ 



4-1 



DU^ 



if. T. P. 



Ii » e 

» ]l '»«( 

940 ty If 



S o 

tt *4 

10 JO 
14 'T 
10 It 

la 19 
9 ♦! 
9 !• 

S I'jf 

<< i 

■« n 



i£ 10 
■> I 

10 JO 

11 41 
'4 47 



7 16 
7 15 

; 4' 

i» )S 

9 4t 

10 14 

9 ." 
'4 4" 

ll> 

10 i 

I M 
<1 )I 

! St 
n I 

t 10 



1 1 1 
160 
6t 
iiS 

lib 
tio 
'1 
«i 
K6 
i« 

% 
•S* 

»9 

W 

t' 

•I' 

41 

• a> 

6( 

T4 
Ic 

J" 
» 

110 



'M 
^1 



|i It 
64 

^' 

7t 
■ I 



lal 



-, ! Mar iMOnf. 

iMtam ol tU Adorn'* iatr/ltil lu-ag* to«u<U l\ii xchv 



^il 



1 '100.1 



OccuUalions, 19OD (continued). 
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Stnr. 



^ ni«iip. ^ Rftip. 
^ M.T. K ' M.T. P. 



r Ariptls ;*ti 



(>• Arirlis 



rs 



14 Taiiri 6-4 

B.tC. 1241 ...6'6 

1 Cancri yi) ' 

A' Cnneri 56 

A' Cunori 5'! 

V Lroiiii |;'6 

n* LeoniH 'ii'% , 

c Pi-L-imn S'o 

16 PiMnuin 5*6 




Dale. 



Star. 



Dec.| 
i 
3 
+ 
5 
S 

s 

8 
10 
11 



16S. 



1* 
16 

JO 



DM. + 10' 

19 AriHU 

13 Tiiuri 

w'Tniiri 

B.A.C'. 1141 ... 
D.M. + io''7!5. 

D,M.+ .7<'S96- 

It Cunori 

19 St'il]inliB ... 

5 J r*cinis 

U.A,U, 706J ... 

ji Aqunrii 

19 Arii'liH 



tt, 


Dimp. 


Kriip. 


**! 


M. T. V. 


M.T. 1 




h "■! , 


h m 


"■'. 


8 iB 1 Ho 


9lg 


I 


bi 


S 7 31 


s ss 


1 


(4 


li 4it. 


,S 4St 


1 


4-6 


611 16 


6 46 


1 


ft- 5 


g 1» 19 


9 5 


3 


!■» 


16 J , IQ9 


17 


I 


5'6 


'} '' 


'19 


■4 37 


1 


CO 


s ;e 


■", 


9 5> 


z 


bo 


19 59 '05 


»' 5 


3 


b'o 


I K ; 60 1 


iS 46 


1 


hi 


3 38 1 joi 


4 16 


1 


I'l 


7 4* »9l 


i n 


li 


!>-i 


'4 3 


64 


■+ 53: 


I 



t Sl«r below lioriiori. J SUr wUinif. 

Tbe Btigl«9 (P) art mkoned Troin tlie true N. pnint in Ui« direction S., K., S., W., i. «. froia tlis 

biitcain 111 tbe Moon's inverted image towanla the riglit. 

' The following " near approaches " nre also given in the ' Naiitim] 
Aliimnau,' and are esp'K^ially interesting to observers rather South 
and rather North of lireeuwich respectively ; — 

yorth Xeiir Aiiproiichr^. 



Dnlp. 


Stnr. 




Mng. 


O.M.T. 


Angle 


Diile. 


ttinr. 


M«t,'. 


o.M.r. 


Angli' 




Frb. 








li ni 





Ool. 






h 


III 


„ 


"S 


p' IjP(ini». .. 




6-1 


'9 7 


ij 


1 T 


D,M. + i=°75i 


5-9 


1 1 


M 


3^9 




1" 


B.A.C. 410' 




6-, 


16 35 


16 


16 




4*3 


II 


17 


'3 




Hut. 


























K 


' <; Leonit .. 




ho 


9 5> 


19 


XoT, 










1 


17 


H.A.U +101 




6-1 


11 19 


>J 


7 




V4 


ti 


ZI 


3+7 1 


1- 


B.A.C. 6]]6 




61 


'» 5 


JS5 














Julv. 












De;. 










1 


1 1 


{' Siigitlimi 




S'O 


11 53 


345 


6 


JTmlH 


i'O 


'5 

> 


Z7 


s 


A"? 




3' 


IT .\ripli« 


(ti 


4: 


34' ; 




1 B.A.C. 7063 




til 


'3 47 


336 


3" 




55 


7 


21 


U^ \ 


■ D.M.-io''si 


»9 


«-5 


7 10 


3+8 






















5h«(A 


Xear 


ApjiTiMcliea. 










Uiy 








h iTi 


D 


Sept. 






h 


ni 







1 5 CAiicfi 




6'S 


U 44 

17 19 


200 


9 

'7 


11 I'iiioiiiiik 


59 




5 

11 


'5' 1 
t8ti 1 


>J 


l>.ll.- i-'^4053 


IC* 


l).M.+ i;''iS96 


II 


>3 


B,A.C. 4739 




61 


iK 31 


101 


Oct. 










1 


V,b. 


1 ^ 










1 


H.A.C 6356 ... 


6i 


K 


24 


■65 


- 


5t Tsiiri 




14 


'3 S7 


181 


1 


B.A.C. 6-0^ ... 


61 


9 


49 


i6o 


i« 






5' 


7 S' 


20J 


lO 


b..l.C. 106+ ... 


•■■5 


'4 


'9 


ibS \ 


A|)r. 






Jiov. 




5 


V Qeininoniin „ 


40 


'3 6 


192 


5 


IT Pijciiini 


rb 


4 


(O 


'59 


II 


B.A.C. 4036 




W 


8 19 


109 


9 


X^ Orionid 


<■; 


9 


5> 


ri 


13 


q Virginia ... 




ST 


"4^ 


106 


9 


X' ktriuriia 


+■« 


14 


«■ 


1H6 , 


17 


c Sovrpii ... 




» f 


10 4S 


'95 


9 




r* 


'9 


9 


■91 


Jutf. 












Dec. 












II 
'5 


B.A.C. 1311 






>♦ JI 


169 


4 


B.A.C. 1064... 


6-i 


It 


lo 


171 


i^ArUtU 


i 


'4 'j/ 


'57 








\ 




\ \ 
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Disk of Mercury. — Eros. 
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ILLUMINATED DISK OF MERCURY. 



D;iie, 

Jun. I . 
11 
II 

1' 
Feb. lo 

lO 

Har. I 
11 
11 

April I 
II 
II 



...0776 

., -334. 

... '9+4 

... -9»! 

- 998 

.. '947 

... -70+ 

.. 181 

... -010 



... '071 
... -iSf, 
"■04t4 





.0 

187-1 

»7 4 
l+gl 

S+S 

3457 
J34-6 
]»77 

■631 
'S4-4 
1 51 '8 



At Oreenmcit Xoon, 
DMe. k e 



Dnte. 



t 



May 1... 
II.,. 
11... 

June lo... 
10... 
10, 



''■!9i 

■917 
■997 
■859 
■6S7 
■479 



.tin 

in 



Julj 10... 'JIO 

10... 'I,; 

3a... -ois 

Aig. 9 .. 100 

19... -4.19 iqi's i7...o'9ii 

19... o-io4 10] 9 

[le mtEO of the illtiniionted parlian of The ajiparmt disk to the cnl 
_i])p«rent dink oonniderad M the iiupcf flcies uf a eircif . 
tlie tiTiitle which the line joining the cixpi, or extremitiei of tha 
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OPPOSITION OF (433) ER03. 

This planet will approach the Earlh in Di-cember 1900 within 
a distaiieo iif 0-315 (tjitn'^ diiituiice = i), » closer Approach ttiuii 
any other till the year 1931. 
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The ii]ap;nitude will actuallr be somewhat fainter thnn that here 
given, owing to the effect of phase, which is Ttrv appn:ciabl>-. 
The perihelion passage occurs i9or, Feb. 7''84, O.M.T., sod the 
oeM-eat apprctcb to the Earth on 1900, Dm. 36. 
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■ Modipwor SataUitair •' 'unv. 
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16 3-8 

iS 161 

31 47 



SeptembBT. 
H h 

,8-1 

67 

191 

77 
17 lo» 
ip 87 
II il'i 

»S 97 
17 ii'i 

30 107 



1 

S 

7 

10 

II 

'5 



March. 


April. 


Msy. 


June. 


July. 


AuBUIt. 


d h 


A h 


d h 


d h 


d h 


d h 




I 1-9 


4 >'o 


2 9*6 


1 111 


3 iS-o 




S 6-5 


8 ii'6 


6 13-2 


S '49 


7 19-6 




9 10-1 


11 i;'i 


10 i6'9 


9 '8-5 


11 I3'l 




13 13-8 


16 ig'9 


14 20-S 


13 11-1 


t6 i'6 




'7 '74 


10 11-j 


19 01 


it i-g 


IS 6'i 


19 15-9 


11 li'i 


15 11 


13 j-8 


11 54 


H 95 


jj 19s 


16 07 


29 S9 


27 76 


26 l'9 


28 I JO 


2; iji 


30 4'4 






JO Il-j 





I 

s 

9 
'4 
iS 
11 

16 



TiTAKlA. 



March. 

d h 

8 li'fi 
17 6-1 
25 137 



April. 
d h 



Ain-il 


Mm. 

d 1. 


June. 


July. 


Augiut. 




d h 


d h 


d h 


d h 




3 '7"4 


8 1 6- J 


J 21-9 


8 10-9 


4 '4 




11 it-l 


17 103 


11 158 


»7 14'5 


11 186 




21 4-9 


26 4-1 


It 9'G 


l6 8'o 


11 1 1-6 




29 217 




30 33 




30 4'S 





S '3 
18 144 



d i 

% 35 

1; 16-S 

19 6-1 



Jane. 

d h 
II 194 
25 8 s 



Obebon. 

JuIt. 
d i 
!ii-3 
11 9-9 



Aufuit. 
d h 

4 21'0 

'« 94 
31 20-2 



September. 

a b 

i6-3 

.9-8 

ijt 

1-6 

6-0 

94 
11-9 

JO 163 

October. 
4 198 

September. 

7 1.-3 
16 14-0 
»S 6-6 

October. 
3 »3' 



September. 

a h 

14 i-4 



Apparent Aprida. 

Apparent Diitanon. 



April I .. 
June I .. 
Auguit I 



JaniiuT. 
d h 
S ao*! 
II 17-9 
17 ij-o 
•3 ii'i 

*9 r* 



Foiitiim Angle. Ariel. Umbriel. Titanie. Otwron. 



3019 143 19-9 317 437 

J' 37 '47 lO'S 33* 44 9 

3>3'3 '43 '99 317 437 

SATELLITE OV NEPTUNE. 
Timtt ofpaac^t l^rsttgli tht tatt ow of apparent orbit 



Febnurr. Msreh. 
d h 

4 6-3 
10 3-4 

■I *fi 
•7 »•? 



'S7 
ii-S 



(September. 

a h 

1 »7'9 
9 "4'9 

15 ll'O 

al 

•7 



u 



Oolober. 


NoTemtMr. 


Decenibu'. 


a h 


d h 


d h 


i 3» 


1 124 


6 19-0 


9 o-i 


7 9'j 


II l6'i 


14 »'■» 


ig ija 


*o ti-a 


•9 37 


"4 "J 


li IJJ 


as 0-1 


10 7*4 


■» .«. 


>M*-\,ilS"i 


^•,»«itfk\V 



]900.] 



Tlie Sun : Pki/xical Obsmatiatu. 



2ft 



BPIIKMBRIS FOR PHYSICAL OBSBttVATlOXS 
OF THB aUN. 



Oreffliiioh 




m. 


Oi«(«iwiidi Una Noon. 


MniD Kor 


1900. 


P. 


1 D- 


L. 


■ 900. 


P. 


D. 


L. 


Jw. 1 


+ 1 54 


< 
-3 «S 


• > 

'i * 


Jnly J 


- * 47 


1 * • 
+ 3 V 


• 
111 •! 


< 


- JJ 


3 4* 


)it n 


10 


+ • »J 


4 t 


4* 3 


II 


4 M* 


16) 11 


'5 


J 4i 


4 10 


»9 S3 


t» 


J »• 


, 4 5» 


'9* 3' 


le 


' SI 


4 J» 


171 44 


11 


7 39 


S 'S 


■JO 41 


»J 


f * 


i *i 


«>7 )5 


*e 


9 « 


5 4J 


64 5' 


}<» 


IB II 


5 4* 


141 17 


^. 1' 


la 1 


» S 


lis ' 


Aug. t 


11 M 


6 7 


75 *o 


rkb s 


"4 ' 


*»S 


>9i " 


9 


'4 4 


t 15 


9 "3 


10 


"s ii 


«4> 


117 »• 


'4 


•5 5» 


(.4, 


JOJ fi 


'J 


17 4« 


« I! 


■ Gi )o 


>9 


•7 J» 


t 54 


1)7 1 


«o 


19 i« 


7 S 


95 4« 


** 


19 t 


7 4 


•TO 5S 


^ *' 


*0 (4 


7 »" 


»9 4* 


»9 


14 ]l 


7 to 


104 J4 


tfir. 1 


»» 3 


' 'i 


1*1 iT 
))S 4 


Hi>|»l, } 


1. ♦» 


7 H 


18 J' 


1 


ij 11 


7 'i 


" ST 


7 15 


31* 49 


ti 


»4 M 


? >• 


■ 91 >3 


•J 


»3 S7 


7 "» 


166 4I 


'7 


** 59 


7 ( 


Is* 17 


» 


»4 47 


7 7 


too 4> 


■a 


It jK 


«S5 


to la 


\l 


■ ! »» 


6 (1 


'54 4' 


a? 


li « 


641 


til 11 


»i 59 


t 46 


6«49 


Apr. r 


at 13 


t 16 


CM. ) 


W If 


tjl 


* S' 


A 


at 10 


fi S 


111 ig 


1 


i4 19 


6 14 


196 sj 


II 


16 16 


5 4« 


ij6 yt 


"3 


■6 1* 


5 53 


164 J( 


lA 


ifc ID 


S »3 


90 iX 


IS 


(A it 


5 30 


ti 


*i 4+ 


4 fT 


l( te 


>3 


«5 5» 


i 4 


99 1 


1 1^ 


It 6 


41K 


Ji> 11 


iK 


15 It 


4 S*- 


IS 5 


^, 1 


H 'T 


3 » 


*}i iK 
1(6 11 


Sor. * 


14 19 


4 3 


3»7 9 


■ *• 


«J It 


1 »7 


7 


ij 19 


3 33 


161 ij 


r " 


11 t 


« H 


■10 4 


tl 


11 it 


» S9 


■45 iK 


r •' 


10 4S 


1 10 


M $(■ 


17 


w 5S 


* »i 


119 14 


11 


If il 


' *i 


U7 4K 


It 


■9 11 


• 47 


63 19 * 


It 


17 19 


1 10 


.1. ,t 


17 


•7 J7 


' 9 


357 15 


, 3' 


• 5 J' 


-» 14 


»"S !* 


Dm. 1 


•5 41 


4.0 Jl 


191 41 


Jim* 5 


'J (« 


+0 1 


'♦9 '9 


T 


■3 4« 


-0 7 


»»5 49 


10 


t> S« 


J9 


10 jfr 


11 


l( }0 


4t 


'59 56 


n 


' ♦; 


1 '* 


17 




1 *4 


94 4 


10 


7 3« 


' S« 


3'o •( 


u 


1 I 


« 1] 


»I 


S »' 


9 l« 


>34 J* 


»T 


4 »7 


* 3» 


]» 11 


1» 


- 5 S 


*• (» 


.7k ,» 


l« 


+ 1 1 


-1 '1 


156 19 



Thi- ]KHiitioi)-iiitK:K> of ihtf Sim's «x)». P, i« thp poflitioR-imgln of 
thr N. «nil of tiM Bxi* from l>in N. jiuint of tli« hliin, ruHd iii ilie 
■lirarlion \., K., H., VV. In computing D (thi' lictliographii: Utj- 
liujn of iha c«iitrT< of thn 8<iii's diisk), ihu indiiialioii of the Sud'h 
aiir^ to itie ii-liplic baa be«ii wisunied lo bo 81'^ 45', and lie 
liiii^tii'lr' (if Ikn ii*oiniJinf[ node to be 74° ij'. In cmuputint; L (Mie 
holiiignphMT lonfntiido of the centra of the di«k), lh« Sun's pcrind 
iif mt«iMin iuM bi-i'ii ivwumrd lo be 35*38 dttys, nnd (lie ni«ridiiin 
wliwh pi.ui^ tlir<mi;h lite iwccndijig node »t thn epucli 1854*0 Iiils 
bmiti tAken ta tli« wro ntcridtAO. 
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UEAN Places OF VARIABLR STABS FOR 19000. 



So. 



Star. 



I B.A. 



t 



TRouIptiri* .. 

SSsulpUrw .. 
TAndMUMdc 

T OMUOpCJM .. 
STiiu-snl ., .. 
R Ai>dn-an«d» 

8 0ti 

T Svu]pl«ri* .. 
17 OMaMpei* .. 
T Andn>tn*d« 
X Soul^tciri* ... 
WCVtMiopcia.. 

UOnphw 

U 8cijlpt"i» .. 
U Amlriiii«>.i« 
8 <.'MBiupaia ,. 
8 l*<Bnuin ..... 

U Puotum 

R ^culplariii .. 

E MKuutu 

XCMdnpaia ., 

UP-rMl 

8 ArialU 

BArlotl* 

eOU 

«Crti 

S Borohini 

Bl^nu£ 

VCu 

RlViMuiull .. 

TAnttut 

V P>m. 

B Hurul«ci> •- 

li Horokwii 

Algol 

U AHotb 

XCMi 

B FVMt 

H Kriiluil 

TBMdui 

X1W4 

WT>i>ri 

BTwii 

H'Uun 

T Cun*hip*nU 
B RmimU ...„ 

VlWn 

B Oftonb „... 

B L>f»rw 

T UiHirW 

VOnMiia 

B FiflUnw 



km* 

* 1 M 
o to 19 

o 17 10 
a I? 49 

O it If 

O il 4t 
O iS 5t 

o 14 17 

o 40 46 
o 4* J( 

*4 ♦» 
o4<S» 

JI »4 

6 J3 

9 ♦? 
■ 1 iS 
11 11 

1 IT 41 
I It 11 
I 1) 19 

' *9 45 
I s» j6 
I jj <6 
I 10 *6 

* 14 •■ 

• »* H 
a It a* 
■ *4 47 

I It 5* 
« )• » 
« 4» 4J 

> 41 <! 
» 4?** 

• JJ 40 

> < I> 
» * 1« 
1 M M 
I "14" 

J «e "4 
*" ! 

4 M tl 
4 M ♦• 

4 *l 41 
4 i« »• 
4 t» >» 
4 46 '4 
4 SJ 15 
4 55 I 
o 35 

47 

1 >R 

U 4 



I>f«. 



-» 47- 1 

-3« j6-i 

+iA 16-4 

+ 55 14} 



-61 
+JS 

+47 

+J5 



140 
'■* 

5'' 9 

>7-7 
4ifi 

'J 



+1) lOt 

-JO J»K 
■*■¥> " 4 
+ 71 s-< 

* I MI 
+ I» io'6 
-J! 3 7 
+ » »»'o 
+ 5" 4*'' 
+ S* 10'* 
+ 11 1* 
+»4 35' 5 

- 3 »i'9 

- o 37-S 
-*o <"* 
-»* )«i 
-U )5-» 

+ JJ ♦»7 

+1; S"* 
+5' J4-' 
-V> »''J 
-SI »•» 

+4« S4*> 
4-14 ij-j 

- ■ )t*o 

*>5 <9"* 
-ij ((•* 

-Ml il-J 

+»S 51' 
+ t 5»"4 
+ 9»r5 

■**S 5"^ 
_t, 141 

+ 17 »!•« 

+ 7 i** 

-14 iV« 

— »» »■* 

+ J S''"'* 

-4 »7 - 

+ 55 «»-5 

-n 4i'f 

- 4 4»T 



No. 



8ur. 



rt- 
?»■ 

71- 
74- 
75' 
7t 
77- 
*>■ 

79. 
Ro. 

Mr 

n 

1(4- 

u. 

»7. 
tl 

v>- 
?'■ 
•>- 
«■ 
♦I- 

^: 
^: 

9*- 

lOO. 
10). 
IM. 



BjL. 



;t. 8 Caoietoiardi 
ST. AnrifK .... 
5>. ' B Coluab*.... 
(9. C Onona .... 

60. q GtuiiMaram... 

61. V AuHgw 

6). V UocKKwmlu. 
6j. T Wiiii.X"ru1ii.., 
A4. W Onniiitiruui. 

6{. S I^nfu 

66. X UcuiliioniiD.. 
67. ' S Uonaorroiu 
61. 1 W Uoiioiaroua . 

69,1 B Ljrnin* 

To. ' Z OtHain- run . 

B UnmuMinuu 
TOtiiMMiB.. 
B ChnM Uin. . 
I^ I'lippu .. . 
B Cnnu M^. ... 

V Groiii orMM... 
U Moimanillii.. 
Ef Cnmk Uin. ... 

T Cu>M U.n. .„ 
X fiinpi* ... 
i: Cta>i« H>ii, 
S Ociiitnaruin 

W Puppu \ 

TOtoiinuruTn. 1 
D Ocmiiidnitn J 
r Paimi* I 

1 Puppa* 

BOmuvI... J 

V Ouirri J 

rOuiwt .....J 
XCbnM .. 

D Ouien 

T Voloram .. 

SChBoi 

BM«U 

SHtdFM 

T Knirw 

T 0>Mn 

8M>t< 

W (Jkiiort ., 

tt Antlb- . .. 



JO 11 

3S J* 

46 40 
49 51 

a s<» 

i« iS 

17 4> 
(9 49 
»9 «4 
35 I* 
40 4] 
35 « 

47 30 



Itaa. 



'7 14 
i« 1 

»7 i« 
*l l( 
il 14 

35 5S 
17 3 
4* }« 

4J '» 

49 10 

55 " 

»: ' 

I JO 

'i * 

l« I 

■«4> 
»t 7 
!• » 
34 »* 
J* H 
4» <7 
4<*l 
S04S 
5« S» 
o 40 

♦ » 

19 i( 

17 (6 
it II 

ly 17 
19 It 
19 4* 



« I 

+*••«■* 

+11 J9"4 
-15 .i» 

+10 r* 
+1* )»'• 

4-47 4" 

- » t^ 

+ T «■* 
+ •» MI 
+5* e^J 
+ J0 ■>-« 

+ 9 S»"» 

- I £■• 
+ il »>I 
+ 10 4J« 
+»» J"'3 

+ » 'I 
•I- 10 10^ 

-44 »»» 

-i( i»-4 

+ ij I** 

- 9 14-» 
+ 8 3'^ 

+ >• 5ri 

- W 4'"7 

+ I s*-* 

+ *1 4t'» 

-41 jri 
+»l W* 

,+M If9 

-II I3-* 

-34 S^\ 
+ n s* 

■t-«7 i*» 

-5* 53* 

+ <9 '44 

-47 <n 
+■» »r* 
-•7 !<»■» 

4-M 11-9 
-H 4''4 

■*-»5 39*4 
_,, |i« 

-U il-i 
-J6 JI-* 
-+* 4S'»> 
-45 4 1 

-61 ml 
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JUWn PUieea of VariahiK Start fir 1900-0 (couljoued). 



Ta 



aur. 
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Dm. 



So. 



SUr. 
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1>«. 
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7 CrtotMuri 

uun ..... 
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/• ViripnU 
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'Cantuiri 
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iffita Ptaett 6f FariaU* Start fnr i{|0o*o (continueci). 
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9 40 30 

9 44 'R 
946 31 
9 46 44 
9 47 »J 
9 49 41 
9 «l it 
5* »5 
33 43 
>" V 
I M 
S S« 
5 4» 
T « 
» J 
'o 9 30 

1 5' 
jp 10 5 
•o (I 5 



9 

9 

9 

10 

M 
14 

M 



Dm. 



-J! 40'i 

- » 7< 
+ 15 *4 
+ 3* '»7 
-19 33 t 
+ }i O'l 
-it *! 
+ j6 3»-3 
-iR 54 J 

-JJ "7 
4- o R*> 
+ 6 rj < 
-19 1 1 '9 
+ « 44-4 
-37 33*' 

- 5 4«* 

+ 33 U» 
-57 II ■? 

+43 4!R 

::s ;?:? 

4-lJ 50-0 
+ 67 6-9 

-17 i% 

- 19 »9"« 
-19 i»'4 
-11 6-« 

+ i7 41* 
+ >7 »:'9 

- 7 "JO 
4-10 t-b 
4-11 iR-9 

+49 S*"* 

-71 oj 

+ »9 0-4 
+ 4» S'-9 
4-17 »"» 
♦ 4 '»3 
+ 1* J9T 
+ *44-9 
-!• 17-0 
+ 1* i»"l 
-. 9' 

- » 9 1 
+49 4i'* 
+ JT 4'5 
4-46 •■* 
-14 M« 

+ M 'V'4 

- 11 IT« 

+'* 13 1 

- 6 »T'4 

+ 1 47-1 

-39 131 



K».l 



Star, 



R-A. 



i-^i. L' C]r|{ni I so 

179. 8*C.»(riii 10 

)t«. WlVlphini. .. 10 

■tl. K MirrMroiiii.. lo 

aJl. VCypii 10 

1(3. S Dcfpltini ] 10 

1R4. T Aqiwrii I 10 

iS(. X Cvgrn t 10 

%ti. TIMiihini ' 10 

1*;. W Ai|iinrit lo 

i(S. V A'liuirii ., .. 

itif. t' Gi|iri«irtii ... 

190. R' Cjgai 

191- V ItFlpfainJ 

191. T Aiunrii 

19;- L' Pnvorid ...... 

194.' T Viil|q<nila! ,., 

ii}%\ V C«iii 

»9fi. zn'jKiii 

11)7. X IWphini...... 

19S. K' t'BpriTOrni.. 

149. B Vulpeiiilic ... 

jcc- ¥ Capnonnit ... 

JOI. X UnpTlOMDt ... 

]0). Z CbpriKmi ... 

303. TCvplial 

304. T Oiprioonu ... 

jot. SUHTOBOpii... 

]o4 T Cupriform » 

lerJ WCygni 

30IJ SCtptiei 

3^: U'CjgBi 

310. B'CJiTpi 

}ii. B Oruit 

]■!. V Vr^/m 

313. U AifukHl ,.....' 

114. 8 TiMniAuilr .| 

3(3J TP<K"i 

ti»J B I'lxwAutcr. . 

JI- \ ^-tiTini \ 

!' 

)10J 

)»' 
3»»- 

1*1' 

V 



- I .i.-tUi 
i Oulin ... 
Wf^pliei 
KUeertK 
BAuwrli 
n 1 '._,.. 



Dm; 



- 9 »i* 




1900.] 
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JAKIADLES OF SHORT PERIOD SOT OF THE AlJQOL TIPB 

fn>* Np. kftM fiUrV iiniDV r^fvn 10 Oi>Ulo|Eu» un pp. H--i6.) 

'.—Til* linM of niiiiiuB onlj an girta : the tiniM of Draiiina nuij b* roimd b; iildinc ill* ir 

prioUd undnr Ibo laniD of Ibe aUr. 

I CiBUIXOIE. 70 
(ftmliaind). 



.1 



IMosoci*. 6,j. 
IT*"!'.) 
HV StpL 

• t 4 i> d h 

jjlM 

119 u 
tt it 



Ort. 
S)l 

Xot. 



II ll 






rOnitxoii. 64. 
(«• isf ■) 



ll ll 

to IJ 



•1 ' 



■111 
»| 

Hit 



« It 
>« 16 

" 9 

:* 1 



tVt. 
•1 h 

: >* 
'( '* 

at 

]i 1 

So». 
7 19 

IS n 
»j 7 



>niL 

'' ti 

tu ifijo » 



Dml 



■ * 



(CituiKcn. 70. 
1 r*b. { Apr. 

ll b 



h 

• 'I 

11 tj, 

r A , * " 

t CJIt It, 

« 4 lit 'f 



I* 



•I h 
* 9 
U ij 
M »T 
Aug. 

I »» 
14 1 



Nor. 

a h 

J ♦ 
•J « 
ij 11 

I 'S 
1} 19 
ij II 

W ViRfltKia 140, 



Sejii. 
d I. 
1 * 

»i *i 

OeL 

i »7 
1} *o 
14 « 



d b 

"> 1 
19 10 

t'tb. 

* »i 
" ! 

Ar. 
■ 11 

); iti 



d b 

■3 • 

50 r 
Jano 
16 14 

Jal7 

i *" 
'* I 

AUR. 

14 •« 



Sffil. 
<l h 
10 tt 
■1 i 

CM. 
'S '■ 
Nor, 
I ll 
19 « 

I>ML 



\ SaOITTAI.310. 



A ll 

I >4 

» •* 

11 It 



I It 
I it 

M 16 

■^ IT 

A|>r. 



d b 

17 19 
H ■« 

Jan« 

7 M 

• 4 »o 

11 10 

1) to 



Jut; 

5 »' 
11 11 

19 11 
5 '7 li tl 
It 17 
• 7 ■< A<v. 

4 11 
i» ll 

J '* X IJ 

*U (> JI" SJ 



d h 

*') 
13 o 

10 c 

11 o 

Oi«. 

( < 

11 I 

19 I 

16 I 



Kov. 
1 I 



M«7 



.1 
•1 

JO 



7 J 



YOPHIUfUl Z3t. 



JkD. 

d h' 
1 i' 

FctL ! 
6 10 
'1 '3 

Hv. 

It 16 I Juljr 
19 19 1 10 I) 
»7 'S 



d h' 
15 «| 

« ^ 

June 
« 7 

3) 10 



Au,. 
d b 

)o It 



8^ 



Oct. 



WSA«llTAt.II5. 



Jm. 

d b 

3' 



tl 



Frb. 

S * 

15 16 
1) t 



Kkt. 
■ 11 

ID 11 
■ S I 



Apr. 
1 * 

17 
•i " 



' (1 hi <i h 
' I IJ' ' 1 

10 51 I 17 

J17 19 '* * 

Us 10. 1] 11 



Jun» 



Jnl; 

■ 9 

9 *J 
•T '1 
»S 4 

I ll 

9 



I II 

9 ' 
16 17 
14 7 
Jl II 



> II 
•» I 
1} ifi 



|«||6 
it 



.11 



V SAUtTTAl. 139. 
(I* V.) 



Jkll, 

d h 
■o 1} 
16 7 

Feb. 

1 I 

G ic 
n ■{ 

iS 10 
•4 4 

Uar. 



Way 
d I1 

4 "' 

10 $ 



»7 '! 

June 

1 S 
S 1 
IJ 11 
■9 ■« 

15 10 

Jttlj 



t 

'4 

9^10 



7 tT I 4 

'J '*' 6 *; 

<9 i 11 iS 



S>pL 
d b 
1 «T 
II 
6 
o 
"9 



OeL 



t '5 
7 S 
•J » 
■ 1 11 

14 16 
)« to 

KOT. 



•J • 


ll 11 


10 ll 


30 19 


M 71 l( ti 




JO 1 


» 11 


Apr. 


Anr 


It 7 


I '♦ 

II 9 


4 *0 
10 14 


Dm. 


•7 J 


Ift 9 


4 1 


11 11 


»» 1 




1» 16 


19 Jl 





USauittis.j^j. 

w mv) 

Ap», 

d h 
It f 
»S » 



Jmi. 

i b 
II 11 
10 15 

»T 9 

PA. 

J 1 

9 •' 

lb IS 

1»1 1 



lUr. 
d ll 

» I 
1 10 

'» »« 
11 I 

*9 » 



V Saoittji: 



JUD* ' AUf. 

d ll d 

4 •!' 4 

11 7 I TO t% 

it I 17 'f 
14 ll,14 If 

5 6 G 1] 
t5 013 17 
11 18 10 II 
ll I* 17 



(Mu.|< 
StEoadnr; 

6< M> 

Uu.9«l 
Jan. ; Vmj 

'd I 



d ll 

I iJ 

11 II 



FA. 



Unr. 



Apt. 

I»3 

11 11 



Apr. 

I 4 w It \ 
,\(i V4,»* v 



\ 



4 i« 
'7 iJ 
JO 

Jmw 



Jul; 

■ 9 

II 7 



Auf. 
i2 I 



«♦ 
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^H VaBIIBLBS op ShoKT PeEIOD (Mnb'jMMrf). ^H 


^VA4ViL.c :i3. 


q Aijuit..a 363 


8 Saoitt Ji 165 


T VULPBC. 394. 


i Cxruu 1 


■ (>'4M 


(Am^iniMA- 


(■vaflniutfj. 


(»• 9**-) 


(»« <4l<| 




»., 


8(pt. 


U*r Jiitj 


Oct, 


Juiii> 1 Auf . 


Oct. 


Jw. 


M-r 1 S«pi, 


Jw. 


U.; 


d b 


<1 ll 


d h 


d l> d ii 


d b 


d bi d b 


d b 


d b 


d b 


d b 


d h 


d b 


»I (," '5 


4 U 


1 6 19 4 


' J 


4 17 


a 10 


1 II 


4 »■ 


4 1! 


1 10 


> « 


f •« 


10 5 ] 19 1* 


1 1 11 


S 10 16 8 


'J y 


'1 » 


■a 14 


ti 10 


9 7 9 » 


i *" 


7 15 


11 1 


Uh6 


Jiiiia 


■ S 1; 


IS 1* 


10 ■■ 


ai It 


19 14 


ij 6 


1) ll IJ la 


to 7 


\ll 


■6 IV 


■ 


»5 »J 


It it 


»7 IS 


»9 11 


»; >i 


So*. 


m 4,17 *i 


14 17 


ai 19 


V- 


s u 




19 ij Au|t. 








11 II »a 9 


'9 4 


*1 ■* 


•7 J 


i 

17 s 
Apr, 


19 n 
16 It 

Jcilj 
J 16 


Out. 

J 
10 

IT ' 
U t 


Jim* 

n 7 

13 II 


» iJ 

16 11 
»4 < 
J" s 


KOT. 

1 10 

II 

It 4 


July 

t 6 

16 15 


flopt, 
4 w 

1, g 

»i "7 


* *i 
II 

19 4 

17 i« 

Dm. 
6 * 


•7 " 

1... 

Fab. 
4»« 
9 9 


16 la 
]■ « 

Jum 
4 17 
9 1 


»1 "* 

tS I 

Ort. 

1 11 

< at 

II 1 


»9 » 
Feb. 
I to 


Jum 

1 It 

i 11 

ts 6 


J 9 


10 17 
17 iS 


1' « 


17 IS 




Dm. 


IS ol JO 1 14 ij 


li 19, tj 14 


15 '» 


'4 4 


•7 IS 


IQ 10 


H 18 






8«pl. 


» iJ 




I* j la 

IS 16 11 10 


a« s 


'9 •! 


U'l 




ji 19 


ItOT. 


Juir 


7 10 
14 U 


16 11 


X Ctoxi 385. 


S7 » 


*6 ai 


*4 '5 
19 1 


H »» 


^K. 


i"»- 


7 1 


4 10 11 IX 


1* ' 


(6* I9».) 


Mkr. 


j»ir 


Not, 


Uir 


)«l; 


^B' 


7 '9 


'4 J 


■1 a. at 11 


JI 6 


Jul. 


lUjr 8.P.. 


) 'i 


1 7 


a la 




^Hti 


14 10 


11 4 




d h 


<l fc d b 


7 »j 


S It 


i »J 


» 7 


1 "7 


^H* 


ai 10 


»i s 


S 8a«itijb 365. 


H 17 


9 10 1 ] 


II 10 


10 4 


II 9 


7 t6 


♦ » 


^Ht« 


a< XI 




1' * 


a« 19 17 la 


■ « M 


•4 li 


IJ ao 


n 


14 " 1 


^^B 


(J* .o»,) 


* ' 




»• T 


19 • 


to * 


■1 9 

a] ll 
»9 J 


19 19 I 


^K&<}(nt.c 163. 


Jan. U*r. 
<1 h d h 


Apr. 
d h 


t'eb. 
■6 11 


Jum 
'• 4 


Oou 

1 » 
10 6 

Kor. 

i '6 
aa 1 




aj 11 

IT M 


»4 17 

19 J 




I Pvb. 




Apr. 


»i <4 
19 1] 


4 11 
II It 
11 7 


») '9 


Ibr. 
4 1' 


»7 14 

Julf 


Apr. 


Au,. 

» 9 

S '9 


Dm. 


Apt. 

1 tQ 


A«ff. 
4 *» 

■B 7 1 


' d b 


d b 


d h 


Vrb, 




M«7 


ti fa 


•1 M 

JO { 

Aug. 


■1 II 


>o 6 


la II 


4 I 
H 7 
ll 11 


4 «• 

la o 

19 « 


» n 

■ A 11 


,].t 


Apr- 

7 1 


» ♦ 

10 14 
• 111 


Apr. 
6 >s 


Doe. 
1 la 


■ t u 

11 ( 
»J If 


14 16 tf 11 
<9 in t 

*I •} at ll 


'4 i 


>S IS \ 
■t « 1 

a6 « 1 


Uu*li4 liif i 


H i IS loiij (Ui ll tj 17 


14 1) 


JO Sl»7 »J ja 4] 


}o t ,1 liU 


^^^H 3I*>»Mi!nc CdtMRxn, Ki'>tai. Obsks* atuxt, OBSumon, ^^M 


^^^H TM(v DMluuiioo. lloriwnul fcrML Dip. ^^M 


^^^^B ilw, dfeMTted If fl ****** «'t7t> <7 f* ^^1 






^^^H Hm hvrlMaUl (m* U (Itwi In 0. 0. a uimmm. ^H 



J900.] 
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MINIMA OF VAKTABLB STABS OF THE ALGOL TYPE. 

fnu ttgun* fulluwine Stut't iuun« »r* tb* Ho*, in CauJi^m pp- H'-i6.) 



U Cwwa 13 •. 




(i' 11^ 


4»i--) 




J>n. 


JiAf. 




<] ll n 


d h m 




) 11 t4 


1 S 44 




T » J4 


6 1 1] 




» M, 3J 


■ 1 J 1 




17 le tft 


16 J 41 




H 19 51 


11 T 10 




»7 19 JO 


i» 6 5, 

JI * 39 




fvh. 


AiigtM. 




1 19 9 
6 '7 *S 


S 6 iK 




II iS 18 


«• S S7 




l« It 7 


»s s s* 




11 17 «( 


10 5 15 




i4 17 15 


»5 4 54 

10 4 JJ 




IfMoh. 


Btft. 




) '7 « 

1 ■««] 

•! «< '3 

■( l« 9 


4 ♦ 13 
9 1 S» 

'♦ 1 J' 
19 J 10 

»4 a 4? 
19 1 If 




»] 'J 41 
*< II i« 




Ai>Ti1. 


Ort. 




» '4 if 
1 •♦ )■ 


4*7 




9 1 47 




" U IT 


U I *6 




•» «J J» 


19 1 ! 




W 1] ]« 


14 •> 44 




V '3 'J 


»9 »i 




M.r. 


R*T. 




1 11 J4 


I « 




? •»» 


7 »J *" 




l> It 11 


11 1] ai 




17 II JI 


17 ij 




11 II ]i 


11 11 J9 

17 11 i( 




17 II 10 




Jnn*. 


Dm. 




* loa* 


1 11 57 




7 11 JS 




II la 7 


U It If 




It 9*t 


17 »o JS 




»» 9 »I 


M 10 )4 




1* 9 4 


17 »0 1) 





Alool 35 •. 

(J'f lO- 49*-) 



J 


■n. 


d 


h m 


1 


II 46 


7 


• b .4 


'J 


10 I 


«9 


3 39 


M 


II 17 


y> 


'♦ SS 


V<A. \ 


5 


s » 


■ 1 


4 11 


i« 


'9 49 


11 


1} 16 


u 


7 4 


Mwvh. 1 


« 


41 


II 


ll 10 


f? 


n sH 


ij 


S 3* 


ftt 


I] 11 


April, j 


i 


16 51 


9 


Id 19 


'S 


4 ? 


10 


•I 45 


16 


'* >J 


J 


une. 


*5 


10 30 


Jul?. 1 


1 


.4 % 


7 


7 4( 


:£ 


1 1] 


19 1 


>4 


11 19 


W 


6 17 



Aoguit. 
d h m 

4 S9 S5 
to 17 J» 
16 II 10 
i> 4 4* 
*7 la 16 



1 16 ♦ 
S 9 41 
4 3 I? 
9 l" 57 
! 14 JS 



Oat. 

t i ij 

7 I 5' 
11 19 19 

iS It i 

K 6 44 
JO O II 

4 It o 

10 II 14 
16 { 16 

11 w SJ 
ij i« }■ 

Dm. 
J 10 9 
T 3 47 

•4 It »S 
14 l| I 

t( I 40 



(I* t»- 5i».> 



Jan. 

d h n 
4 10 53 



« 37 
6 11 

4 6 



Fob. 

{ I JO 

'» »3 3* 
10 11 19 
iS 19 1 



lUrah. 

d ti m 

K 16 4K 

It 14 |» 

H I* '7 



I < a 

9 * 4* 

'7 I J* 

){ I 15 



X T*UM 41 •, 

Ooi 

d h 



Aup«*. 1 


d 


h 


m 


t 


11 


59 


9 


to 


44 


17 


iS 


It 


»5 


lE. 


11 


8«pt. 


« 


'% 


57 


■0 


>l 


41 


It 


9 


It 


i6 


7 


IS 


4 


4 54 1 


II 


1 


39 1 



10 o %■] 
17 11 t 

No». 

4 19 i> 

11 17 j6 
10 i; i> 
iS ■! ; 

Dm. 
t 10 fo 

»4 B J4 
i> « tt 
JO 4 J 



RCAnaMiJ. ;5t. 



Jan. 

d h m 
i ' 

14 4S 

° 35 
10 It 

)0 10 

s 57 

>S 4+ 
It I I» 
%% II 19 
)i 11 t 



I 
4 
% 
ti 
14 
It 
11 



Fib. 

4 7 
7 It 
■ I 1 
14 >» 
IJ 11 
»t 7 
>* 17 
*» J 



Kandi. 

1 H '» 

t 11 59 

10 I 47 

1; iS M 



Mjircii. 

d )■ 11 

'7 4 » 

la 14 

»I »3 

»7 9 

3° 19 



56 
41 

3" 



;i 



April. 
3 S "' 

to o Jl 

10 40 
10 i; 
lo t 14 
1} it I 
17 1 49 
30 II jfi 

! »i »1 

7 ? II 
to it jS 
14 » 45 
17 i» 35 

10 i« 10 
H 8 7 
»7 IT !4 
Jl J 4* 



* Allmikto mioliiia unU on giivn . ihr oUwn (kd b( rvadilf fousd hr 
•iMWilir Inlrrml iiwlpr llw nunp irftbc HW. 
r iffOT' 'jliin/wiwHiuniMiJ/. 



^^t 80 ^^V Variable St*ri. 


0'o.M7. ^H 


^^V Mintma of ParuibU Start af tk* .Vfol r<ff* icaaima&i). | 


^K S Cabu Ma/. 75 1 


i LiBKX 165 '. 


DOMMO71* I 


^H (OMMMMrf). 


{»• J* JI*-) 


(,-*— fl. 1 


■ 8.pt. 


Ho». 


Jaa. Juwi 


Uwcfc. 


i^BM. 


^1 d h n 


d h Bi 


d ll a 


d k ■ 


d.k ■ 


4 fc ■ 


^1 ■ 't 


I i; 16 


» T J» 

S tj 11 

10 It 4 


1 " 9 


I 4 » 


» •4i 


^1 


5 1 t) 


1 n SI 


II 7 a 


II « a; 


^1 t a 49 


1 11 1 


•1 s ii 
■7 ■■ Ii 


I* 4 4S 


It a 9 


^H i> 11 


II ao 4t 


•5 6 4T 
19 tt 19 
at u 11 
■9 J Si 


a4 I IT 


»««i i' 


^1 14 " H 

^M It II 

^H 11 17 


15 * IS 

It 16 M 

11 I 10 


ta IS 

•7 4 41 


AM- 

109 


>« a* JI 


^M >; 3 >i 


I II 57 

II 11 44 


ialj. 


t 11 SI 


7 19 IS 


H n 31 


F«k 


1 10 lA 


'S '9 11 


14 I* 57 


^^^ OoL 


Dw. 


s tl jl 

7 11 w 


6 11 9 
It t 31 


n »? n 

19 14 V 


11 14 )9 
at 11 II 


^^^1 1 «1 M 


a 7 P 


•• S J 


II 19 J4 


6 11 39 


OeL 




J IT 19 


i4 10 4G 


i« 11 IT 




9 1 « 


11 la 19 


IS J • 


S 10 J 


^H la 4 4> 


11 IJ t% 


»$ 411 


19 It «i 


■t 10 II 

to t J 


'1 T 4S 


^H '5 14 >9 


t; i» 41 






'd\% ( 


^H 19 » IT 


19 It iS 


Uan4i. 


XugUML 


a? J4i 


^H 11 14 4 


11 ll ■{ 
»6 4 J 


a 19 !4 


3 10 as 


Jiinck 


Ko». ^1 


■ >( ■» 51 


T 11 r 

IX I 10 
16 19 1 
11 10 4t 
■6 1 U 
]a ll It 


111 






^1 >9 i » 


19 IJ so 
Jme. 


la IT SI 
'7 4 Jl 
11 ■ 16 
16 16 {9 
Jl t 41 


J ! •' 
10 t 9 
i4 11 $1 
»1 10 JI 

JO ll IJ 


a SI 1 

■ 11 ->4 1 

i; 10 16 ■ 

ai '7 ^m 

a9 IS 40 ^H 


^1 d k m 
■ It 7 I* 


d h m 
19 I 4* 
»« 1) 19 


AprU. 

4 ?S1 

9 ' 10 


BcjfL 
9 16 7 


Julj. 

7 15 J7 
'« 11 » 

II II 11 


Ptc. ^H 
A I] ai H 

1} II 4 ■ 

10 t 4* 1 


^^^^ 


July. 


1 IT 19 
t 9 1 

») « *4 

%T le 17 


U 7 S« 


at 9 1 


17 fill I 


^1 'S 1' 


S * j7 
17 i» J5 
»T « »1 


it ij Jl 
11 l< 16 
it 6 Jt 


UOniiooatjt6^ 1 


^m If « 9 


Sefrt. 


ikbr. 


Dm 


1 = 1 It iC [ 1 


H Harrii. 


a ai 44 
11 10 11 


s 1 10 

* S» !1 
II 15 t« 


1 1" %? 

7 * *o 


3=1 1 

3lM. 


I ai 1 ■ 


■ « IT 46 


11 11 S9 


II It 11 


d ll ■ 


4b* ^M 


■ I* S H 




(6 7 It 


it to ( 

II 1 4t 


14 IS 


16 IJ ^M 


■ »5 ir t 


CM. 


10 It 1 


J ij 6 


■« 11 iv ^H 


H A|>ia. 


1 9 17 


*! 14 44 


IS If 1' 


7 T ?J 


ij SB ^H 


10 II 15 


JO 6 »7 


3« 9 H 


lo |4 t 


■ c 11 ^^M 


H 4 440 
^H 1} |6 IT 

^H 11 1 JS 


so t 51 




14 ° M 


■ 


19 10 30 


UCoiow-s 171 *. 


17 9 9 
*i IT 40 


Uafoh. • ^M 




Not, 


(J« l<»» SI-.) 


14 111 


1* ^1 


■ H'T 


t t 1 


Jan. . Feb. 


IT 10 *a 


^K a •! It 


17 19 4* 






JO 19 '1 


^1 ai 14 


IT 7 »1 

Dm. 


d h m 
a < * 

J J 44 
16 1 16 


ll h HI 
i '» Ji 

11 lA 14 


I J *» 

6 11 i( 

9 10 46 


11 ^^1 


6 19 I 


'5 11 JJ 
ifi II 1( 


II ^m 


^H Jua^ 


16 6 J9 


11 tt ) 


19 \9 ^H 


H f >44 


as ll IT 


■9 10 50 




1] 5 >: 


^1 * AltmuM minima onlf w* st>«ii : iIm i>Ch«n 
^H ^Miuf Uia InlWMJ untUr Uio Miiia iff LiM 4w. 
^H t Bnrjr thlnl luNilDiwm onl^. 


owi lo (Wilf faind bjr ^^H 


^^H 


^^1 


^H / Jhw// Aiwtk MiMMum iwIt. 


1 



J900.] 



Variable Stars. 



31 



J/ititma 0/ Variahk Slaiv of At Alfot Ty/v (conttnu«d). 

V CvoM 370 • 

{ftmliimd). 



IT Ophibcbi si6 J 

{R-atlWiMrf), 



d h n 
I « o 
4 •) ' 

7 II ji 

ti 6 , 
l« '4 J4 
'J »i 5 
»" T JO 
U li 7 

at a jt 

M.7. 

I 9 9 

4 'r «o 

8 * io 
II lo 41 
U '9 »» 
l< 1 «) 
al 11 14 
14 10 4( 
iX 5 16 
»• '1 4; 

Jbo«l 

3 II iS 

7 « ♦» 
10 1$ la 
■ ) »J 51 

IT % 1> 

*o 16 ;| 
M I H 
17 2 *J 

]0 I* » 

;iui7. 

4 I J* 
7 ti a7 

to !♦ i» 

M 4 *9 
• T '( « 

M ai 11 

1* ( > 



d h oi 
»7 '4 SJ 
10 *J 4 

6 16 6 

■ O O )7 

It V s 
16 17 )9 

10 1 10 
1) to 41 

*b 19 )i 

JO I 4> 

Sept 

1 It 1% 
* W> 44 
9 5 'I 

11 1} 

19 6 
11 IS 

»s »: 
19 1 



17 

4« 
»9 
I» 
It 



OeL 
2 li {* 
« t 11 
9 9 H 
11 It It 
16 a je 
19 )■ 17 

IJ <f JK 

ai 4 a> 

»9 11 59 

Hor. 
I al |<9 

1 ' ' 
« '* ja 

tl ij J 
IJ 7 J4 



(am A ■an'). 



ZILaC[TUII333t. 
la = l »J JO I 



Jul. 

d b n 

' 7 'J 
, « 5a 



Jan. 

d h ni 

17 ' Ji 

15 i 10 



Fob. 
d li in 

1 5 49 

;o J J9 

iS * 47 



Mareh. 
« 4 ftti 
4 4 } 
-» J « 

;o 1 "J 



April. 

T J a 
IJ 1 «i 
I] 1 SI 

I a o 

9 • 19 
■ 7 ■ iS 
»S o S7 

Jun«. 
a 9 36 

10 « 1; 
t? >J S« 
»i »I 3J 

Jotr. 

J aj la 

11 ai 5a 



Jul.*. 

d b m 

t9 »» i« 
aT ai 10 

Augiul. 

4 ai 4V 
ta at i( 
to ai 7 
aS tt> 46 

Sept. 

T »i 4a 
i; 11 ai 
a) 11 I 

Ort. 
I to 40 

9 to iO 

n 19 jA 
as 19 jS 

No*. 



a 


19 


17 


10 


■ H 


(» 


iI 


l<l 


n 


16 il 


I* 


Dm 




4 


"7 


<3 


la 


IT 


J» 


ao 


17 


II 


iI 


l« 


Jt 



U'Crom 370*. 



(4* 
Jan. 



I,' 



d b 

o t) 

9 »" 

14 o 



al 4 14 



« 

14 



F«l>. 

7 1 
II I 

'♦ ! 



4I-) 

HAMfa. 

d b m 

14 ai 59 
44 I a9 

April, 



» 4 J9 

II t a9 
la II j9 
a* iJ aj 



H.J. 

d h « 

* tSi9 

17 aa t9 

>7 I S9 

Jniut. 

5 ! JO 
14 9 o 
aj tl |0 

Juir- 

I 16 o 
II 19 13 

»o aj o 

JO 1 39 

Aug. 
■t b •> 

17 9 JO 

16 I] o 



Bxpl. 
d b m 

4 t6 P 
I] ao o 
u aj ao 



Om. 

I 



a 
It 
to to 



»9 «J P 

7 17 I 
16 ao J I 
16 o I 

Doe. 

S 1 1' 
'4 7 t 
tj i» 11 



WDelphiki 180 1. 

iVai»\ 

't 4> i 
July. 






1=4- 
a=9 

J«n. 

d b M 

I 9 4S 

■J 19 50 

y> i S) 

Fbti. 

'I 'J J7 

as I 17 

MaroU. 

U la 4 
ai aa t 

April, 
ta I II 
iG it IS 

Ktr- 

II 4 II 
tj 14 la 

Junr. 

9 o aO 
t] 10 19 



(1 h m 

7 ao II 

aa S |6 

5 16 40 

a« I 44 

SapL 

1 '»47 
17 " S' 

Oet. 
• I 54 



iK s* 
J' S » 

Not. 

•4 »S S 

»9 ' 9 

Dm. 
1} II 11 
17 ai lA 



•AU: 



AlUmate mini ma <nil 

Dfl Iha ifii 
^ KKrj (bird mlDinium oa\j, 
] ttvery fourth uiiuuuuin unlj. 



ilr nra gimi : [lie otLen oaii b* tvdily fauud bj 
tha ifiMml under the mmio of tfa« (Ur. 



82 



Variable Start. 



[No. 287. 



iHnima of Variailt Stan of At Algol Typt (coDtiaaed). 

SAimjJt 103 § 



T CTG»ia95 J. 



I = 1 
1 = 1 
3=4 
Jan. 
d h 
7 
7 
7 



3I» 19' 

^3 54 



Feb. 



6 
11 

»4 



KftTch. 



1 

t 

U 
10 
16 



April. 



I 

7 
'J 
'9 
>5 



I 

7 
13 
'9 

»5 



6 14 
6 14 
6 4 
5 53 



♦ 5» 
4 4' 
4 31 

4 11 
4 '" 



M.J. 

4 o 
3 5° 

3 40 

3 30 
3 '9 
3 9 



>4 
June. 

d h m 
i 59 
1 49 
1 j! 
1 iS 
1 il 



T Ctgni 295 1 

{eontitated). 



Not. 
d h m 
1 11 41 
8 11 31 
14 11 II 
10 11 II 
iti 11 1 



Dec 
d fa ra 
1 II 
i II 
14 II 



5' 
4' 
J' 

%a 11 10 

16 II 



10 



8 A»TT.i« 103 §. 



Julj. 


3kd. 


Uuob. 


6 1 S 


d h in 


d h m 


ti 1 57 


16 p 


9 '8 39 


\» 1 47 


3 »» 39 


13 17 


14 ■ 37 


7 4 17 


16 6 IS 


30 I 17 


10 10 IS 


19 11 3 




"3 ■« 3 


11 17 SI 


Aoguit. 


16 11 ;i 
10 1 J9 


»5 »3 39 

19 s 17 


; 1 16 


13 9 »7 




II 1 6 

17 56 


j6 15 IS 

19 II 3 


ApriL 


jj 46 




t II 15 


19 js 


Feb. 


4 17 3 
7 " S' 


8*pt. 


I 1 51 


" 4 39 




5 < 39 

« >4 17 

II 10 IS 

IS I J 

1* 7 5' 
II 13 39 


14 10 17 


4 IS 
10 IS 


17 '6 IS 

10 11 8 


lb 4 

»' n 54 


14 3 5" 

»7 9 39 


t7 13 44 


30 15 17 




14 19 »7 




OcL 


18 1 I J 


H>7. 


3 »3 34 




3 »' 'i 


9 *3 »3 
'5 »3 >3 


Hareb. 


7 3 3 
10 t 51 


»' »3 3 


3 7 3 


'3 »4 39 


17 II S3 


6 II s' 


16 lO 17 



(cvnrimMit). 
Hrj. Sept 



d b m 

10 1 ij 

jj 8 3 

16 IJ SI 

19 19 39 

Jane. 



1 


I 


17 


s 


7 


'5 


% 


»3 


3 


II 


ig 


5' 


'S 


□ 


39 


iS 


6 


17 


11 


11 


'5 


14 


iS 


3 


17 


^3 


S' 


Julj 




I 


S 


39 


4 


II 


17 


7 


"7 


'5 


10 


13 


3 


14 


4 


S' 


"7 


10 


39 


10 


16 


17 


IJ 


11 


'S 


17 


4 


J 


Sept. 


4 


I 


39 


7 


7 


17 


10 


'3 


'5 


"3 


'9 


3 


17 





5' 


10 


6 


39 


»3 


11 


17 



d h m 
16 ig 15 
JO o J 

Oot. 

3 ! S" 

* " 39 

9 '7 17 

II 13 IS 

16 s J 

19 la S' 

II 16 39 

15 11 17 

19 4 IS 

Hot. 



I 

4 

7 

II 

•4 9 
17 1; 



10 3 

IS JI 

11 17 

3 »7 

'5 

3 

51 

39 



10 10 
14 I 

17 8 >7 
30 14 15 

Dm. 

3 10 3 

7 1 ii 
10 7 39 

■3 13 17 
16 19 IS 

10 I 3 

11 6 S" 
16 11 39 
19 18 17 



1 Etotj tuurlh minimnm only. 

I Brery tmtli minimum oolj ; the otben msy be found br kddiiw miiltiDiM 
of the period 7<>46>'g. '-or 



Variabfe Start. 



MikXlMA A.ND MIXIMA OP VAKIABLE STARS. 



' ■ 

111 H 

«'« 

MB 

1711 

Pin 

rrll 
rll 

'!« ti 



'>tl 

• • 






n M 


1 
i 


III • 




IM'* 


« 


111 M 


; 


M« 




m. M 




TiM 




l^H 


i 



t>l|M 



Tba Ko.ivten'OlbsCstaliiiiacon 

Ftbrifirj. 

d No. 
36 M 
<S nr 
ix M 

157 M 
117 U 
lo» m 

ji m 
Si I- 

J» »■ 

14 n 

ii9J1 

/.M 

I i-i 

III ti 

J <6oM 

til K 
li ICT M 

««>! 

I* " 

11*^ u 

>o!i9)U 
>1iiti M 

1*6 m 
76 ■■ 

171 "• 

1'* **■ 



34611 
• •> M 

■ *■, M 
X7M 

■ ft M 



.J.W 

1-.., « 
p- «• 

(tM 
}i( M 

141 B 
lO 01 

.«!» 

1.-^ I- 

liJ7 i» 
■ 1 7 U 



roti, tsu'. 



Pl>.i4'i6: M«gniltp>miiiiniuni: m, minimutn. 
J one 

d No. 

6 ijoJJ 




JO 



d lNo. 

9 1 69 

io|»73 

177 

19 

96*1 
'4? 

■'1 
i«6] 

i>l 

'19* 

■'* J. 
97 14 
'J^ 

'91 1$ 

'9? 

lit 

Oelotwr. 

.4>l 

til 

«49 

17 

14 



•7*4 

■ 94 > 
:$» 
14 

>*? 
74 

190 - 

VotA 
•41 -. 

,.6J 

77 
:to 
111 . 

,i7*l 

16 X4II 

>,;i 

17 -SI 
'" 



It IIS M \n>T U\i^\i*s^VA"-''' 



M 



VariaiUStan.—MaxmmtfVPeffaM, [No.S87. 





Maxima a»d Mimimui 


«^ rarin&b Sl«rt (oontinned). 






Oeu*mt 


OcVibsr 


SoTHnfcei 


^(.'TrBtber 


Jicwtmbtr 


SoTvnhmlDaatathtr 


Dnambn- 


Dt 


{cpn.y 


1 «■•.), 


IffOft. . 


<«<•. 1. 


1 AVI. L. 


lam). 


i€im.y 


(««.). 


( 


A |Ba. 


d -No, 


d 


No. 


d 


So. 


d 


So. 


d So. 


i ;Va. 


d «o. 


d 


lo.iii a> 


19 ilM 


I 


■ S. M 


I* 


119 M 


»J 


«ii 


7I SoM 


il 


'»jS 


it 


jiii ■■ 


>t9>' 


1 


>TS»* 


'S 


imM 


»+ 


'HM 


li ■ 


biiM 




ft H 




" *( - 


t-6U 




joiM 




M»M 


»s 


III ■ 




■ ; iiM 




»S9 " 


»9 


»»)j»S M 


»M " 




169 U 


ifi 


71 ■ 


i« 


;itM 




iiiiM 


'9 


74 M 




jiSi u 


JO i;d H 


S 


II IK 


iS 


6111 




niH 


UnnDbrr. 


I174 " 


>o 


.17 M 




illiSoM 


gi iri M 




10- n 




90 n 




itilf 




l»M ■ 




11* ■ 


JO 


,>;iM 


1174 t» 


6 


6H 


'9 


iJi 




■12- 


= '*« 


9:177** 


>■ 


Si m 




I'M ■ 






16S m 




tiiM 




i ft« 


II 1169 M 




160 ■ 




: %6 m 






61 ■• 


lO 


>tll 


17 


Sj M 


1161 ■ 


i.3»iM 


»J 


i6tM 




1)7 m 


Kaieaiber 


7 


luH 




17 a 


it 


i;i U 


3 i9 ■ 


3*9 M 




■ ■6 ■ 


!■ 




la 


191 M 




61 > 




306 M 


4- 40M 


■5 


■ tiM 


H 


HjM 




«i US " 


I -7M 




;6M 




47 ■ 


'9 


77 ■ 


) i»9ii 




JM 




»74«» 




i« ifi M 


1 i;o M 




;&= M 


11 


♦s w 




(I m 


i;i m 




19] m 




189- 




I.5IAI 


nM 




9SM 




1S9M 




116 ■ 


i \xtt M 


■ 6117111 


16 


■ ■iM 




:■» « 


■ ■2M 


It 


146 H 


»i 


46 M 




P7 ■ 


lusH 


17 


77 M 




ij6 m 





Id tlw abore lilt the dUa giicn for tb« Stan indicBtdd tn tlx following 
namban u« doubtful, u tbo periudi an not knoim vitti ■uBcMst 
■ocoracj: — 

S. 15, i!, 31, 19, s». **. •«. 119. I". "!'. '67. '94. "4. »H. M4. 
151, 166, 167, 179, 1S4, i9«, 197, ]09, 513, jil. 316. 



MAXIMA OF U PEGASL 



d h m 
o J 36 
J " 33 
7 'S 10 
II 9 17 

«J 1 »4 
ll II II 

fti 15 li 

*6 9 14 

JO 3 11 



Fab. 



1 ai I 

6 IS 5 

10 9 z 

H » S9 
17 10 56 

11 II SI 

»S ' so 



April. 

d h m 

J to 19 

7 '4 IS 

■ I t II 

15 a 9 
iS to 6 
II 14 1 

*6 I o 

30 1 S7 

May. 



>9 54 

"3 5' 

7 47 



1 

7 

II 

15 

■R 19 41 
II I J 38 
*t 7 3i 
10 » Ji 



J 

d 


lUM 

h 


L 

in 


I 


19 19 1 


b 


'3 


16 


10 


7»] 1 


'4 


1 


'9 


"7 


>9 


16 


11 


■3 


13 


»5 


7 


10 


»9 


t 


7 


Jul; 


. 


a 


■9 


4 


6 


"1 


1 


10 


6 


i* 


14 





IS 


>7 


iK 


f 


11 


I« 


4II 


»5 


6 


4S 


»9 





4» 



Aupu*. [ 


d 


h 


m 


I 


iS 


19 


5 


11 


16 


9 


b 


13 


"1 





lo 


16 


it 


»7 


10 


It 


«3 


14 


b 


to 


iH 


o 


'7 


3' 


18 


"4 


Bapt. 


4 


11 


II 


8 


6 


t 


11 





5 


M 


18 


I 


'9 


II 


S9 


»3 


s 


5? 


»6 


»J 


S* 


30 


17 49 



Oot 




d 


h 


n 


4 


11 


4« 


1 


( 43 


II 


1] 40 


>s 


'7 


17 


'9 


II 


14 


»1 


S 


3' 


lb 


»1 »7 1 


10 17 


"4 


Not 




1 


II 


II 


7 


3 


it 


10 


*1 


'5 


14 


17 


It 


it 


II 


9 


ti 


5 


6 


»J 


u 


1 


>9 


59 



Dm. 

d h a 
3 10 $6 

7 * Si 
10 ti 50 

14 16 47 
It 10 44 

la 4 41 

15 la 3! 

19 16 IS 



BncT tnotialli nrinlMnin li c1t«; Ik* oUtan mar b* touaA bj adding 







\ 



Di.. 


Epoch. 


Ob- 


tuua. 


1I90+. 


MrT«r. 


I'SI 


8ia 


M. 


o-j» 


ij9 


Im. 


ojS 


Ait. 


•■i* 


l-,j 


U, 


f« 


901 


u. ■ 


S»7 


9-1 i 


u. 


0-41 


7*18 


U 1 


"07 


I84 


u. 


r«« 


6'oi 

1*4 


M 


"♦4 


L 


I-Jt 


r?* 


7-1} 


4»* 


8. 


.■7> 




C 


10-30 


Li. 


0-41 

j-oi 


JI9 
t-ii 


U 


r'lt 


♦ "« 


L& 


0-17 


9 IS 


U. 


111 


(-la 


u 


oil 


9"I 


u. 


619 


S9° 





iji 


9-11 


H. 


1-96 


9-19 


M. 


JJ» 


»"9' 


0- 


O-i* 


yoj 


u. 


.1-,6 


0-09 

t'oS 


u 


ijl 


Att. 


31J0 


l-io 


Ait. 


i"o6 


•■■7 


H. 


j-s« 


J-.6 


U. 


oil 


918 


U 


I'M- 


J18 


U 


(r6t 


9-1 1 


u 


i<j 


»*41 


IL 


«■»! 


«7J 


Ail 


64J 


714 


H» 


091 


9-06 


I* 


1-JO 

«-6i 


£:y 


CL 


t-ll 


Ia 


0-6 1 


9tS 


u. 


*J6 


5»7 
lai 


u. 


**J 


Bd. 


J17 


»■"» 


U 


1x9 


♦■'* 


u 


,M 


gril 


u. 


i7l 


§■■* 


lA 


o^f 


AU. 


•>-4( 


1.9 


Alt 


jii 


71' 
t'19 


u 


oJl 


u. 


114 


ri' 


1a 


IT7 


<w 


u 


o^t 


1^1 


AIL 


ito 


919 


u 1 


o-4« 


1-9 ■ 


Ait 1 


111 


Ait- 1 


V*» 


*^» 


^W VI 


le* 


\ vv» \>. M 


^s^ 


\ rv. 


\^ 1 



as 



Vouble Stari. 



[Ho. 287. 



DocBLa Stabs {nmiwut^. 



No, 



I 



StAF** auiia> 



St. 
it. 

6*- 

il. 

M. 
69- 

70. 

?'■ 
'I- 

rt- 
?(■ 
;6- 

77- 
7«. 
79- 
Ko 
ti. 
Hi. 
«J. 
14. 



87. 
I». 

90. 
91. 
9». 
«■ 



9J. 
g*. 
97. 

not. 

(lOJ. 

,104. 

100, 

lift?. 
lie). I 

(■09- 
Itio. 

III. 

Itl. 

IIJ. 

lu- 
ll). 



OS 119 

£>S>;.CViwHj^. 

OS'Ji 

(i6o( 

£ ■«47, 191 Vlritiiiia,. 
Z 167C.1 1 Virginia .. 

S 1687, 55 t'oiDie 

^•'t 

0Z1«« „ 

jJsjj 

X17M. tjCtai. Vco. 
s nS} 

S 17i(S 

S '(19 •-• — 

s >t6j.i:Boaii* 

X tt77,aBo6tU 

Xll!9 

XitiS. EBoMm 

(*J< 

0^187 , 

fii]9 ....._ 

A%io 

S 19JI, 1 Cor. Bor. ... 
j; 19)7, (Cot- Ito. ... 

£l9)t.fi>B0litil 

0£ jgl 

Z 19^7, yCor. Bar.... 

"Sjoj 

Si99J.ISror|>d 

X »»]),« dr«diir 

Xlo;;. X (l]>lii<iolii ... 
5 aoJf, C Hi-rouli* .. 

Situ 

S>I40, • nrlralM ... 

a«»fl 

X ti;), til Ojilil'iilil 

Z nil, r OlihiiHii ... 

X i>;i, 7eOt>liiiuiii . 
OZjji 

<3**i"--i 

SOOMIUC AlUt 
M 

X»}7?. a *>«•»• 

Z»69( 

(l IS'. /I IVljihiiii ... 

l>7+4 

ZlTIi) ... 

r :■ ■ ■ ■ 

nuiigh tfi 

rfio ... 

X ifliJ 



ILA. 



h ni 

10 4rj 

11 tfn 

II 187 
II 1A-7 

"• SiS 
<i IS 5 

l» J67 

ij »j-6 

IJ J5-0 

'J 497 
14 lo-j 

'4 36 I 
14 40* 
'4 4t-J 
"4 4*7 
'4 4J-< 
'4 +7 » 
'4 %'■? 
■ S 8- J 

■S H-a 
IJ 19 I 
(5 10*7 
•S P4 

, 'i J< 5 

. '* *s ; 

IJ jtS 
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MECTIXa OF TUB BOrAL ASTRONOMICAL SOCIETr. 

Friday, 1899 December 8. 

Prof. O. H. Dabwts, LL.D., P.R.3., Prttvltnt, in tho Ctiwr. 

SrmATi-iM: II. F. Xsw^u, &I.A.,Md F. W. Dnox, M.A. 

Tbh Minat«^9l of tlie pmriouM MMtiitg wuro re<til anil coolinnwl. 

Jir. Dtfton. 64 iirnscDts luro been recNnred .linoo tbo liMt 
Metitins. Thow) wtuvli call It>r Bptwiul mention ant twelvu roIiimM 
of * Bulletins ' aiid ' Mumuires ' from tli« BrusMlii .Lcxlouijr of 
ttcMnntt, mill s pboto^rupb of ihe new r«lloctiii|[ Uilowupo nt 
Pot^ni, uriiidi will to pMsed round for Fullutva to tad, 

C'lpi. nr. Xo/tU. I should like to ask, in Ilia interval of tho 
Fellows Ketienilly, wby thanaw ouiuberof Uio 'Moulbl/Notioo*' 
ia iiot jH out. 

Mr, yeiifiU. I inuit expre»« refrrettliatit i«tiatyetdtilril>iit<vl. 
It lioA been nilier » heavy number to iltsal with, nitd I cnn only 
aasuiv CnplAin NobU that we are prwsiug 011 with il m i]u)i.-kly an 
we <mn, and 1 hope the numbtir will be lu tiw haiuU ul Fullgirs 
belora Terr long. 

t'a/ii, A'M*, I liaTe soother small qiie«lion to uk of tho 
Secrelnrii^, ami that iH, uhelhi'T notion of our MeelinuB srv icnt 
to the uews[i»|>Hr8. Most of the aioniini; pup^'ra liaie a ilinry of 
Uia d*y s MoulinKS 1 I bought iba ' tttan^lanl ' to rvaiX in thu train 
Uiifl oionung, htit I did not too » syllabla nboiit uur Mi'riing 
tu-»ij{hl. X tliink the Meeting of the Ueognphictd Society wm 
Aitnounn-d. but I do oot see that out Meeiitigs tkra meotioiied iu 
these diarii^ at alL 

.Vr. AVfu/f. So Im as I Mil Aware, ibe oiily notue of our 
Meeting whidi appears in the pa|H>N is one that occurs iu 
' Nitliire.' Jc does not appear in the daily papers. 

C''i;jt. XoIjU, But tiiey used to be inuuttoued, or I should not 
TuL. xxm. I 
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mpnlion it. It ii nttfaer imporiant ibai. va sbould no* bide 
ligKt under • buaheJ. 

On the nio'ion of Mr. C. ThuwUt, Beconded br Mr. A^a 
Mr. In«Brd». Mr. Oiblw. sud Mr. Lewis wure KppiMDtMi Aiidii 
of Hie Tre««urei-'s aMiniiita for Ibe yesr iSyg. 

Tht Prfti'leHt. At our last Mi-etiii):' thure were m>qi« |>a|>eTH Enr 
Prof. Barnitrd whicH time did nol permit u« to oonsider. I wilL 
ask ibe Si'(i*lan- to lell iia siMDt-tbia); about them. ^H 

Mr. Xni'dll sniit Ibai I'raf. Damard bad recently Kftt to t^ 
Society tlirve {jajien- One of tlieiu related to ibe probable molinn 
of tlie aiiiiulur nebula in hym ; a M.-ci>nd one was on (he stibject of 
ibe exterior nebulotiilies of the PlriAdes, with a drawiiix from 
ditfeivnl |>h<ilo)'i«phs.aud on the appeaniuoe of tbe mvoliej lu^bu- 
loMtiea of the cluster as scon tbrougb the 40-iDch refnictor at tlia 
TefkeB Obtert'Hlory ; and t he third One on the diameter of V«*b 
Mr. Sewall ppoptiied first to gire an aoiounl of Ibe paper reUtil 
to the nebula in Lrr*. I'rof. Barnard b«jan bj recalling 
Hall's obsertations of small ttars made in 1S77 July and Augt: 
and t^ve a ti*t of measurementa of nth mat;. «tar« round 
nebula. He pointed out that in 1891 Mr. Bumham neuautvd 
the centi^l ^tar triih tbe 36-incb refractor of tlie Lirk OWrvalurr. 
[OiaKrani on bluckboard drawn by Mr, Wesley,] Mr. Burobam'a 
meAsures were tt^rr consiMent, and uiidoubU-Jly ibe beat thab 
could be made of «ach an object. Tbe eenlnil »lar waa irell aeen. 
Prof. Bamard gave tbe nirnsurv* of tl>o nucleos made by 
Mr. Biinihnm. It unatolx-rejp^hHl that *ui-h Rioaaurea were not 
fnllowed up bv otlxtr oliH-rri'm u'hi-ro a iiii<Turii'-l<:-r was atuiUbfe. 
lit 1891 fur the timt tinir llicy had tli« {Hmlion of tlM> ni 
ItiM-d drtiniliOy for ntfi-renct^ in r'-gmnl lo futiin- oh 
I'rof. Bni^urd Mailed that be biul bi-cn rvnicn*iirinp; Koin»1 
m-bului and tbft tn*a«unii Wfte in dono *e"n-mi-ii( wilb 
ol Mr. Bumham. Uuring 189R-99 Mr. Bnniard nicaiured 
pMitiMi of the nucleus, with itfervnee to ular "a," with ibo 
i(0-4neh. The nnclcu« waa di>ljnL-tly nara anil nrrmittiM) fairly 
BOi'uriitu cvliiiintrji to be made, [le bad mi-a^uriHl il wilb reference 
to lb" i-lnr* "a," "d." and "(.* and foiii>d tliat bi^i minuura'o of 1 
nuck'iiR and of the star " a " differed from Mr. Bunibnm'ti bj 1*] 
aagf/f nod 1" in distance. That was a amnll dintantv, but it 
worlliy of con«ideniiion wlien two ohaerrtY* weri- mi ronaiRti-ut j 
llii^ alu*a>nt wero in mmaur«« like llwse. Mr. lUninrd 
thi>nr[<>nr under the iuipri'inon that (bis diflervncn ««« a twal dne, 
and the i|m-<iliun wan uWth'T il •»** due to tbe !<tar "a " itr tke 
niirlmin, and Ixi bad made i>l>«>natiun« tu deiiiii- the *laliditT of 
"a." In (-(im|iarinfc thenc ni''iwure« with Mr. Hnll'ii ni'-imun-'i 11 
madi* IX Tciin nii^i ibun- •|j|>eiir>sl lo \n± some ebniii;i> in >«..... ..[ 

Ibe "tar*, bul iIit" nn» no ii-tj di-dd-d moiiun in "lar "t 
*'/" a|>|>r'an'd to lie <ti'eidi.illy in uiotiun when Liinijaml 
"11," and be liiund aume possiMe tuolJun in Mar "d." 
mnuurtia i>f " a " and " c " *tar« ua opponte aid** of lb« 1 




wnce 
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riowed that tbo difciyponcv' in Prof*. Birnnrir^t mtd Burnbnii** 
niMUurea of ibo nitt'l«<is ooiiM not be due to lutj niotioii in 
a," Wii* iho ceiiiral fUr n iwil mHw:!*, or w«w it ao o«i- 

il«! projection f I'mf. ItHmanl Mi|ipi>«ed lhi> vioir tliat iho 

r uoA jinrt of \\nr nobiiln and n>*t n «tar >>nfn in thu xaiite liii9 
of u^hL It woB lUiD'Hit; corlain if Mm.> morion m3> found to t>iti<'t 
in the (vntral i-lar iliat it iinn tho motion of the ni'liuln itiinlf. Us 

tild bo glad to MB nKNWuni* miido of any otciRliiiK ]thuto<^ph9 

tlMMwbubi.Biidhe hoped that this ptipor would cnii itltontioii to 
tliK tni]rartiiDc« of smiiring further HCciiral.o data. Prof. Barnnrd 
gave Uit) BMwum eocured in i&<)\-g^ of tho diaincldr of tlm riiu; 
nebitla it>oIf, mid of tlie position -angle of tb« major nxiii. He 
tbvii iWIt with » xvty iiit*r«»tiLii' sot of obtwrTationo in wliich 
be lijkd iiwd the- Hchromatii- abemtioa of ihe lolt»cop« to t««t 
vhothiir t^o «appmtud nuvl<^ii« ua* a nebula or a scparato star 
mm in the line of Kight of th« npbiila. In course of obw-rration 
of the planetarT* nebiilie h<* hiid nude some eiporimcntn witti (ho 
40-invh rofracUir, anns, a masnityiiig poirer of ijoo dianiuturw, 
br iiiaminiDg the drciiiar spectra of iIib nucleus, to dolcrmiau 
wlutUier lhi> niicloiu was of the natiiro of n ntnr or moro cluiwlf 
nlntod to lino plam^tary nebula;, aad bi> giivo the diffirrvnccn in 
the focoti, which werw rathur inatniciirc from the point of rinw of 
nSttynulic ntHTnition of <n\ch a big telescope ta the 40>ineli 
nfraclor. ['r>if. lliiniiird had observed six planetary nebuln and 
fnund tbat the rmrleni ORIP to a iwm aod inch fiirVher niit than 
> atar. and that tin- lU'biiln niiiw to a fi)c-n* o'lA inch I'lirtluT out 
UiMt llie ntar. In obwrving tho ring nobiiln in llio lame way, hu 
(oiind that the cvnlml « lor wa* more iHinrly in focu« iritb the 
Uipliula llian tn Iho ca^o of the othor *ii nehiilic, and hu concludivf- 
tliat it t< to hn n!a;>rdi!d iw iMrt of the ni-tiula iltnilf. This ajipli- 
<a)ionof tli«difficiilliti«u'h)ch wi>r<TinvolTi.-din tlu- u*cti>f a»o-<mll<'d 
achtotnaiio tvinHi-opu in obwrvjiUons of thi;> kind — tlio uco of llw 
ilifftfivncd of lhi> fociw — um i\.n iivttanii> of ibo vcr^slility of 
I'rnf. lianianl in roakiiin,' tho bwit of n l»d job. 

Mr. Stieali Mud tiiitt tbo Moond i>f Prof. Uikrnafl'* pnport dndt 
iriUi the (!it«ri(ir mihiiloiity of tho PIo-U(li?4. Pri>f. Ririion) had 
hail a drawing luiidi; from varioiiD pholuiemphi tnki-n by biinwlf 
mid itiltttr oh^'TTtirn of l)ia nvbnIo4iti-», and it ni* !iu[>:«l (hat it 
u'uiiM iif |""'iitlc to rpproduon it in llm "Motilhly Noliiiw.' 

Dr. JItiuil'iiiit, 1 ilioiild lik" to null how tlic^if in<iuiirM of tlio 
rill); n<ibula »>■»> niaih-. Wore ihoy loiulo fn:n a photograph or 
dirvutty in ibe tiil>'ii.'Mp>' ? 

J/r, AVmvi//. l>ir->'tly in the tel<u<cnpc with tho uiicroniotur. 

t>r, linmKtHi. I think, an I'mf. Barnard ny. ihi* !■ an objeH 
wliiiih lundn ii*>-If |>artii!ul«rly waW to pboloirraphic inwwurm. I 
na* grratJy «triiok by whul I'ruf. ilumani oiid a« to lh« aaturo of 
lito niiclviu. I'how who havo pliul'jj;ra[ihi-<l thta ohj»<^ must Ui 
|H'r>iuiliNl tluit thi< c»ulra] ttar ia inrt and pani-l of tho ring 
—'•"'- A« tho eijwjuro of tire plaio ia oantinund— tlut ia to 
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say, if «xp<Mur«s of diffewnt Ictislh are giien — it will be »*a how 
ibe uutrloua wems to »prvail and fill up tbe interior of tbu ritig. 
lebouid like to knuu nbutlwr i*rof. Banianl's ineaAurm am »a 
continuous that tlifv- might be vi»^A for [uiralki ini-vfitijtBtidn. 

Mr. yfuiall, from n ha»ty look o^'er tli« \atjivn jl mi'inii 
cl^KT, with reference lotli>> lust q uestion. that ihey «ould banllf Iik 
anulable. They ««ri! nearly all made in July aiid AuguRi, und 
titetv arc no oii«ervation8 iiina« 6 uumlhs aflcrnartU. 

A FiIImt. WUai d'>e» he luake the uisi<^ axis uf tL« Ttina 
Nebula* 

4U1'. Aetvall. The outer major diamel«r bo makm to bo 8o"-69 
sad iit& poaitioo-angle £ 5*^43 • 

3%« jprai'^cttl. uo 1 understand Ihnt I'rof. Banuml ium tliii 
focua-i«uiiiig of his t«tescope to meuuro the kind of light that n 
eiuilted ? 

Mr. Xtwall, To*. 

The l^tittfU. That, I take it. u altogetiiAr an ori)(inal idem. 
Ha» auyoii« tried it bwfow? 

Mr. ytKall. So far as I know-, the first instanoe of olMerratioD 
of tUia kiiid bHiie made was in tli« cMeof Nova Aurii^-. I bpltcvi 
I iny»elf may take civdic for hunngmade tluit tint otMerratiim 
wlinn I found tbtt tlio Nova came to a forua different from that 
in^ic}i van suilable for neighbouring slare. Xa actual nifssurtvi 
weru made then, but it was ivalizird that llie appvekrtaiv of n.-hn- 
luHlj* around tbe Noi« when tlie lolc«cop« wm focu»aed fur ^turs 
una iIm KMitt not ni-coMarily of nebulo«ily around Lfaa Novu, Init 
mllx-r of alurmtion of ihi light cumiiig from the Nova «biiti tho 
tiurroiiiidiNg rtars vvtr niuol diittiuctly focn«*vd. Hut it must ln> 
pointed out tn that (H>nu«cli'm that Ibtf uchruinatic Mnu-tor W49 
a liKwt amiiitable instrunnut to un> for tb<* M"ll<>ini<nt o' that 
i|Ue*tH»i, iuosinuch a* tlifnt vvtv two pwMbU fxplanatkxu o( tti« 
appearance of n<^bulo*ity. 

Tilt J'raiddi*/. TItvo dot-o not that um of the laltMope deii>niid 
a new niitrometfr, bovmwo it i* not uniul to kiiow tba poaition uf 
UiD eyepiei-o for focuit wit4i thm clowac aovuraeyi! 

Mr, ytutiU. lo maiiy aw« lliorv !■ a foctuain^ acale on lb* 
teleicopos of niodurn obaiTt atori^'H. I tbink it is goiMnlly put 011 
for tbu guidaiicv of tUn oWrvrra in avuiug. ratlivr than with any 
idea of using it as n micri>iiii't>-r, 

ilr. S, CVm/'O-. 1 ahoiild lilin to oak what intrnml of tins 
olapM<d bulwwn Iho two tnMvurt-DK'uta of iJm poaition for focuii. 
for tbe staraiid for thmrlMb rv*|)«ctivi'ly. tivcauseil«i>vniM lomo 
tlial Ibr iixiwitsion of Uir lubo of tJi<- initninir'nt in Ibta interval 
inigltl iiiiikp rot>u!l# so nblaitMHl wry riii>>t>.^bD^. 

JJr. .'•ru?ali. i tbink tlul i» a point uhn-b I'ruf. Barnard inrory 
mudi aliie to, tiT in lii« ■ii'Oi>n'l p'l ' 'ii; lo Ib^- ■ ' v 

round (be t1"i>tii-* l>v lini nuid lio 1 ituMunn^ 

unctf to wliicb tlw tut vpralwr luu nUtrud. 
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Ct^. SM*. ySvn th«ae meiwirM mule vilb tho fikr micro* 

IMtM-? 

Mr. NmMU. Y«. 

Vait. Sohtf. I n.*k tlie tiupstion bpcntiw> anybody who luw mtuln 
any oicioMirrs witb the tilnr iii)cfi>in>Tt<'r iniist fanow tUnt. tli-'Ki ■* n 
Kreat dntl of whm you may call ptrtsonul cijiiAiion or idioayDuruy 
ID Ibow mnaiuv*. You nirvly find tH-o inoii ubo tnakovxartly tho 
MUM tnuoRure with Uits in^tniin^nt, nnd irhan up are ronsUlf^ring 
nDUill qunntiiW it is much idok tnti«factory if the iiic3#urc<i ar>: 
nudo by on« nun, »o M tM>t to Iiare to compare meuurea miide by 
0(j« man with tliQM tnwle by anotiier. 

.tfr. /JyMv). Is your point tbi* difficulty of comparing Prof. 
Uall's miiasurM witJi IVof. It&rnard'H ? 

Oi/rf. SoUe. I'e*. 

.Vr. Sfn&reke, What ta the distance of tbe nucleus from star 
-a"? 

Mr. .Vmyia. 60". 

Mr. Stafmkt. And there » only a different of t" ? 

Mr. ;Vmvi//. \>8. ] think it iiiii;h( ^ivi^ Mr. 8i'-nbmlie an idM 
if 1 read out tiio tivoobMrvation* oiidifren.-utiii^lit»of theuudt-us 
of tbe star " a '' by tb<< Mine person. 

Mr, Sf»frrotf~. That does not nfit^ct the isme. The issue is 
vfaMber certain person* givv gi^ntor or li«s muaskires of tho same 
object. It is neil huouo ihal there may be iucb a liiscrepincy. 

Mr. Xtnnlt. [n th.it roiiiiectinn it •hoiibl be pointi>d out that 
Vrvf. Hantard ai>d I'rof. Itiiriibnni ^iTf vnrkuii; t(>i;<.tlb<>r and 
rofaivritig noliiw con»lJUil!y at tli« Lick Obairrvatury, and Prof, 
tlAniard nude iiMWturva which lud bim to thiuk tburo is a ntal 
4iSclreUl'l^ 

Mr. LrtirU. I nUber take objectimi to what Mr. t{«abroke nyi 1 

i-6oth of any nvunxure is not nn-i'varily a vory small i)iiaDtity ; 

a6olboru»eFuudof arcissmall, bitt when we cume to largo quanti- 

tin ltk« 60', I'dolb ii* a large <iunntity. In tJie mMtunw of thu 

^iaiuctrr of Jupiter or of the Iting^ of tjatnrn yoii will not find 

Wj difTeroueti in I'rof. Uariurd'f measures anytbing like 1" ill 

' those targe qtiaalitii-«. 

Ji/r. •SotJtf^f , 1 btivo ain-ays fo^indf;rvatdilE)mUyiniaea«urciitg 
■tars ol do" anil muro apart. It is alnuifit impossiUe to keep tb« 
•ye looking at bolli at tlie tame lime. Vou must go frtun unv to 
liii'ollter. ntu) in Ibis shori inlenal a sbiit lakrs plMi-. When 
you liavi- Lite slan olotw logt'ther you mu see tliuin both at once 
and it 18 i-o^y to iui««ure theiu, but when you havo Ihcm far apart 
ft i* not i-usy lo mi-a»itre tlicni. 

Mr, Liari*. That dt-peiuU Upon tbe drivine-cloek. They hiv« 
a Tory good dntiiig-vlock at lerliea and Uiry can tnisl their 
llutTUmLiits for some K-coods. 1 am awari^ Ihat evnry doublo-«<ar 
olMvnrer dow not uork under i^iicb j^ood condiiioni 1 but wo arg 
talkiug, in this in«tanc«, about Profs. Uaruord and Buraham, wbirh 
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i« I fotalljr dilTi-flsnt thing; nml as for compnriion «f oi»» with 
the otlii-r, 1 umJi'Ditootl tliat Prof. Itanmrd snid li« kid mconureil 
f'ff i.vmp;in>ii>n a wry brgt- number of nt<bu1» «l«o Ri<««iin'd by 
IVof. Uiirnliiiin. 

J/r. ArnaJt. Thdt js *». 5f«j- I r««i the (innigraph in whjdi 
I'rof. Hanisrti (li'aU uiihlliiit? [ Itoncl iinmgrnph.J lam iindpr the 
ilupres!>iuii tlinl lliiK nppnri'nt olmiigi^ ■•» iViiKini-, niii! ■hi^ijiHiHliou 
U « hdhiT it in <lu<.- <o n rhniigi.' in llk>> hlar " n '' <ir tho niiclfius. fl 
T'Af Prttidetit. I nm Kur<^ tlic KociHy will agrve tritli me ibat H 
ii; is » )n'<'at hmimir llmt «» ili«l4ngiii«.lied an Batronotiwr lu Prof, 
lianiaril Khcitild send his nnptrrn to an, 

Mr IV. A7/w \hvn mwiB p«pcT on thi; Relation hrtwvnn M»g- 
ti«lic I>i!<tiirlinni-u niul t)ic Pemid of Kf)lar-s|iot KrpqucoiMr. JJo ^ 
sni<l thul <iijiipnriiii>n* of thi« Iciiid had tiiM-ii before innde, hul notifl 
BO far Bit h« knuw, f«r no l<ing a poriod, rvrtainly not with «Kh ^ 
couiplnti' innlrrial and not in tlio eaina waf. llr pointW out Ihat 
lnH;;iiHio vnmtionN incliidn principnilv two tbiiigo — the solar 
diuntal variation (n local p)ii'noiiirnon)ai]d thi)a[>i>nrpntly tm.-;^lar 
Uii^Kiii-lic iliKliirlinnnj. lint di»turbnmv it DOt al«a_v» pivseiit, 
I fe-imc ilnv* art' alUigcihrr fntc ihf^rnfrriin, abourine onlr thi' diurnal 
variiition, biiit on most days diMnrbnncr to a H-i>«cr or gn.>at«e ^ 
«)!tnnt ('xiNt>4. In tho nrdinan- Om^nwich tahutnlion nil dura aref 
used c-xci-ptin^' onlv aomr of cxtrfmo dtftnrhancv i thui many days 
nb»winc di.'itiiriinnoe bocomo iiichid<Ml. 'I'ite ditinial riini;i* of 
tna^Di'i 10 drrliualion nnd hoiiionlal form fonm-d fn>m thrne 
tabulations in ronttd {Viw. Roy. lioc. vol. 63, p. 64) to vary both 
iit iirnod and uiagnididn in clu*c accordance wilh ihii varinlion ot 
Miii-i')x)l rr<i|iu:ucy. It wa-t nlno *1iown that, if dnya ol ijui' 
liiagiiriiiin only ari> rmployt^d, dity> frrv from di>l urbnnvi>, th| 
Tanniiofi o[ l)in diurnnl nuint' wilh >tin-ipoti> rvmainx of the aaini 
cliHTiioli'r an bfriir^. KxintinK thii* in a *imilnr niark>-<l di'er 
whrdxT day* of diMuHiaiKv^ iin> or an? no) included, tlie vanattofl 
oWnvd t* i!NMtiilia)ly Ihiit of thi< uudittnrbfd xdar diunuU niiigd 
Th4t ]Mi|M'r now ikTi'Bcnii'd tnhrn up il><> nvalirr hrni. It timaidci 
tliv (jti<->lioi) <)<iiM'«> it i» rt<lat>)i[ihi-<l Ibat Ibf* dinrtial mnj 
n|<iirt from mii^nk'tio diiitiirUinci', vari><« iMth Huti.apoi Iri^iinncy] 
(li thv n-talion of iiiaiini'tic di.-<iurl>(inci> iiw-lf, apart from diurnn 
ningf, to iiiMi-«pol fnN|U"'nrt'. To dp|<"rniini' ilii« ll>*^ fii>-»iiw'trtl 
rTK-ord" for Iho y>-nn- 1848 t« 1S97 ni-r-- dindiil into livp rhiM 
acitinlnif: to ioltnnily wl di-lnrlnnci? — OiiMt I. ecmlniiiini; duv, 
Mitlioui diotiirlniHt', and fin*"-- II, III., IV., and V. ilnyn li 
minor, itiixl'-rat''. artici". aiul »:"■»•■ <!i i-tiirly. Tl* 

liilinlrf'r of da iiin<wh i-Iaisbain^ tiihii ■ :■ cmjitiic 

roii>)4iiv>l wiib \\'«U\»un'sp«lcun«.'. Or .: 
ri*>» and ia\U nitli gr<-nlPr or h'U s«n->i 
dloiurlmncr in a l."H-mntk.:d •icvf'*. minor il 
)ilUi< ajnitialh^ilii.- rnrialioit, uhilat day« oi no 'I 
<<onridt«iiDly iiwraoMil nl tW aun-»[iut miuixiui ot iVjO and ■ 8;^ 
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■bowing the marked iiui;;Dcrtic quiet existing at these two «paeh'. 
The toine material hoa b^n utvd To »how ibo MaKinat variatioa of 
magnotic d<sturln^Cl^ oa iho agt;re:^le of the tlftv yean 6mpIoj«d. 
Unnt the qucMlion of Aun-spac varia^i'io doe« not enter, tbera 
buiim; no aonual poiiod t^erain, as is sliowu. Di^iurbani'e is found 
U> bo more aolive in spring and atilumii than in suminer and 
utinti^, the dying-down of grout atid aclico di^turbaiiM at tbu 
iiibticiv beini; accoinpriiiied by iitci'«a*ied uii'ior disturbauNi. and 
iniavHe of days of no didurbanoe ; tbal i«. distarbani.'e ih«n unks 
h>A Jower lereL llefenncs ia made to soniT? previous diseuwioM 
oE the question of the seasonal variation. Tb>_' iiovul point in this 
pipsr is ronceired to be the sepai'silon of ditiiii-baiiue into classic 
■eDordini; to intensity th'Tvot'. Mr. KIlis gjveit a summary of 
nmiits to which this and prectidin^ |>apers lead, and expresses bis 
gnUeful thauh* to tbe Asl.ronutiic-r Kojal for purmisiion to make 
nss of the (ireenwich magnetic racords, not only for the purposeis 
of Ifae present paper, but alvo for otiieri ttiat have proL^od ir*. 

During ibu nadiiii; of thi^ jiaper Pmf. thirmiH left the Chair, 
which was ovcupind bj) CitptaiH XMt for lite raatainder of the 
Meeting. 

J he VhairuMi*. 1 am sure Fellows will thank Mr. EUis for tbo 
(«ry remarkable paper he lia>*read. Tbi^re is an old story told of au 
uadergraduatemniinirout of tbeSuuate liou«e at Cua bridge having 
bMn naked if he bad proved a ivrtain proportion and iwplyinii 
■bftt be could not cx&\4ly say that bt* bad proved it, but he aoped 
ho luu) niO'U- it appiiftr \fr\- probable to t'w examiner. I think 
Mr. £llis hu dono ison? tbaii tbnt, becaukO he has shown that 
lone connection I'listn biHuL-vn lun-vpots and ma^notiii in, which 
wai (IohIiwn] by »> 'iinnn'iiL nti aiithoritv as ^ir f.n-or^" Airy. 

Mr. tf^iuM. Ur. Klliii'ii |>iiptT colli iirn of n di^icunsion of a very 
lar^> amount of »lati«iic«, and perhnpt KellowN goncrnlly hardly 
nMUsw wlutt diDiciilty thrro ta in the nociiraU; and proper trealmeut 
ot statinticv. It is said that by iHitiiiiic* you imn pruru snything, 
and, ot'oHurao, you «n if thii iitaCisticH nrii not tivuii*ii nropariy ; and 
no doubl it was tlie ill-tmatuient iif ■liilistiut which bd ■S4r Ooorgo 
Kitj a; ynta* a^p to doubt thv conimctioii bKiroeii •un-»pats and 
torrvitriul maxti«lti>m, and 1 think that Mr. KIILi had tbr lioiifmr 
oEoonviQang m> Kininuiit a iii;i.i|>liR ai iiir Itauntu A,'\ry, Thi^rcaru 
niaiiydiiru'uUx'sin tli<- subjiHit whioh n.njttiru griut skill and an iin- 
inwtMiaiDOiiiilofu'orkluitlimiiiahisOMitoiu'riceat vKikeHntisriwrtury 
mult. Onr point I nuppnw! nintti of tli» Fcllown will know of, and 
that is ono whiob .Mr. Ivlli.i did not liran* KtU'iitiun to biiD.tolf, so 
prrtlaps 1 niiffht Im ultoMi-d lo <lu ni ; and that i-i, lluit the enrlirr 
work ri'fernM to ut iIhi b»Ki'>ni"K of bi^i paper !», I bol><!Vi', mostly 
Mr. KUis's own «i>rk u'hii:li ixiut jiubh^ibed in the ' l'hitatophi«al 
Traiisautioua ' so or :$ youn »ko. It i< a nubjiict weliAtttnuK-lien 
IhuI brro, tbo ounni'cnon b»tA-tH;ii inngnrliim and ibn suu-sputs. 
It i* an cACV«lin^lT int'-iHitin'.: and diilii.-u!t nubjuct, ood wo oro 
all ilooply indvbtoi to Mr. Ellis fur hi.-> pa[>ur. 
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Mr. Dy»</n tben txhilited two photographs taken wilb tii« re- 
flecting tel«iiCiop« at ibe Uoyvl Ubwrtaiory, Gni«anicfa. He nid 
ttiat, tm-iug to a ImmI cold, the Aatroaoiuvr Hoyil w*s noi Bhla 
to beprcMnt Ldat eitming. The pbotographj were laien with tlid 
50*iDch ntkclur of tbe Tlxiiupion K(|uatorial, t)i« total leRf;ib 
ot «bk-li in ti Tiist 4j inchpe. At UreeDwicb tliey did not lay 
tbcinrvhtiti out for Diiii work, but aa tU« pliotognpbs went iolemt* 
inc. ibc Astrwioaier Kojal (bought tlie fellowa mndd like to aeo 
tfacii). [Pivlurot M-erti ahown of the Orion Nebula taken witb 
an L-x|>OBure of 2J buurs and of tli« Fl»ad«a with one hour 

TA« CAmVfMan. AitroDomiral pbotof^pby »eeras to bare mada 
the nuHit ntupi-iiitoua btHiIm witliiu tbe meuiorr of ereryone ber« 
lliis ^vciiiiiE. I am utd eiiuui>b lo remfuiber wl>en. aa a jouDg 
luaii, 1 tnvi the klv Dr. lie la liue's pictuiv^ of tbp Moou taken oa 
utl cull(Hlioii ptiiu-s, aud tti«y wer« iliougfat to be moH manidkNia, 
Vi't- Ittllo tliuughl in ihotK days ubat pholof^pliy lAxxild grow to. 
Ovv thing tbai ougbt lo strike ui iu tbe Unt piduiv, but perbapa 
ratbt:r fnilti to do so, i« tbe ttupeodoua 8C«le upon wbich tbeao 
iifbiilu; must be buill. Tbe uiUiMie and billions of cubiiriuiliM that 
this mat tiT must occupy iu space,eTcnif it baa meoiurable parallttx 
at all, muBt be «noMnous. Attenlioo is called to tbat fiUiaenloua 
nppraru)i4.i^ as sUoDgly re«einbliug that visible in tbe solar corona, 
\S liellier tbey bate a cotninou cause or not, it would be dilBcnlt 
or iuiMMuiiUe to aay, or any auologooj cause, but as lo tbi-ir 
otitical simiUrily tbwe can bu do doubt w haii-tvr. I ani sure our 
tLanks un due to Mr. i>yeoD for kIiou »\g ii« tlii->« pbotograpbs. 

Hr. Sfwbfjii*. it is vi-ry cntlifjing to lit'l tbnt all tlie beat 
iiislrumenls are not pine lo Amurii'a. We (-<.Ttatnly bave bwre 
]ibutcgt«plisot eicuediiig biaury, wry nmilar ro ihomtakeii by an 
lUBtruiutut receiiily gone to j\tnerica. U'ttlt refinid lo tlie pboto- 
gn)>b of Ibe I'li-'adi-s, it van t>i-autilully dcplctvil on tbe screen; io 
tact botli picturvH ntv very true aud bMUtiluI. 

Dr. llamiMiui. Miglit i atk vbctber in Ibi^ necntirv it ta puaal- 
Lle lo trace tbe coiiitn.-tion between ibe lover nebula uimI tbe great 
uetmbt? 1 aui utsable to do it from when* J am silting. 1 aliould 
like to ask Mr. Dyaou ubethcr (be [ibutftgrtip)! «•« not takvn 
in Ibe priiidpal focus of tbe teivKope. 1 uiulerBtood bim to speak 
of it as a Lussu^raiu. 

Mr. Ht/ien. 1 spoke of it aa Cassegratn to draw- altentioa ta tho 
point tliat a part was cut out nf tbo mirror, nith refen-nue to Iho 
iorio of tlie miBgt-B at soinu ditiliiiM'u Irou tbe centre of llio lield* 
but it \tnfi Inkeii at Ibii prii]ci]>*l foctia. I atiuuld nut liko lo 
ansuur tbo otbi.T<]U(wtio» wilbiigt laauiniug tbe nrpitite uotv 
uui;lull; '. 

Tht lAift'nMnn. TbU may bu a fitting tiine ti> tbrvw upon the 



■ fjisnimsiKin of lb* MgaUia tLom* dmriy bow tin t«o **bul« ara 



Jan. 1900.] the lloyal Astronontical Societif. 



45 



9 



«creon a ilrawins whicli hiw bcun modti lir Mr. W*»Jey from a 
plloUicnph b}- Prof, fisrnard, of tbo iwbut<Miif Kurrouudin^ tho 

Tlw pliotograph WM thrown oii tlw ncrci^n. 

7'Af C'AaiVnKiii. Tlio iiituriwt ol' llii* picturv vevm* lo ma to 
reside in ilw fact tbnl< it kIiowa u* haw tht-Kf uroup of st&n may 
bare k I'liyiciil (loiirHHTtion. Tbny luuy lorin lumit: stujiL>niIuus 
tyntem. The iip|«ri-iit tignrri' vxInbiUil by uliini in Iho nky lire 
in grnrral foFtuiloux, hut a gfoup Uku Uir PiiuidcK, uivuUim] iii 
iwbulosity, uliiuh cxU^ntix to Mm« disUniw iiround it, kuudu lo 
U)<licat« th.it it nctunilv lonna of itself a ucaolliiii^ aunloKOus to 
our «ol.ir Mutism on » Inreo tcalc. 

7'A( C'Aiii. num. 1 will uk Mr. D^md (o ti^l um KOmetliing 
■bout thu Liionuh. 

Jl/r. Utfum, I h&To broil lulled thatqtiMition bvfora. Personally I 
WW- nolliiiig. la nu-loora wvro obaunml on Nov, lA (cinl) U^uecii 
tlia hoar* of 4.30 and a.^o, «od ^.yt uikI 6.15. Thirt^-cn of th«stt 
luat^ora oonfortiiod lo iliu Ijbo radJAtit. OuibL-night of Xov. 14-15, 
roDtitiuoiu wulch niut kept, bill lUiwc fo^ niii] cloud* pnitviit^d 
ajiy ohncTvntitKtg bi-ing mndu. At (tip Gr-.-i-nuicb (llwnatyrT ivr- 
i«ngciiK:iil« VNv m*^ to phutograpb thc^ muK^^rH, b<il, oAing tu 
the wvnlber, no rvixtill va^ obliiiuud. It i« ■ little* iriurn;xtiii||; to 
ifBipntT tbu numbt'r of mistvcii'H fvna about thii* dabi* in other 
;i!an, and a tablo hw biri'ii drawn up. 'I'hi^ ynir iin Nor. 16th in 
OQu liuur :o nittcuni wriv nMti, of nliii-li i j «i;ro huonidt. lut 
>'«ar it wk-n duiidr uii tlu! 15th and ifiih. l>n Nov. 14th, 1897. in 
two hour* 14 iiii'ti,^>rx wnri* uxa, & tti^iiiK Lvuuida ; uu tS^A, Nov. 
ti-lj, in 3 bourn S iiuitLvirx wt-re aeeu, of ubicli luo trtx-med 
to be I>eoiiMli. In 11(94, i" ^ bours 19 mtrlvors went seen, 7 beiti^ 
LiOiiidii : in iS(|3 on Nov. 12-13, iii 3 huum 11 wens mmu, ot 
wbkb 4 u'tD! Ijounids. In 18B7. no Leonids nvrv seen. 

£*A Uambaul. I am afraid I uiiigit ]irefact< the Boport of n-faat 
we did at t)xfont willi noni<aiiiiig in lb<f nature ot an apolo||;y. It 
•nan not our fault, we did our bc>t. At ihe RoddilTe Obiter\'atory 
prejmral)ui)« m-ro mado for olMorv iiif; tbe LtMuid abower. Our 
attention uaa ebiefly direel«d tu mi atiiiiipt lo pboluj^mpb Ilia 
meleor- trail* and lo an enumeration of tbe Dumbers wu lui^M 
WD. In order not to dmlract our atuiution over too many tubitH:t«. 
I d«cidt<d aft«r lOme habitation nut to aticmpl any eve-and-naiid 
Irw.kinh' o' <b<? moteoMraiU, beiTutuie it !>wnir-d to me, from the 
TKxiit pliulo^.'ruplii <»f Prof. Pitk'-ring and vibers, that a few pho- 
t<iETltpliic trails would };i\'e a bvttt-r ilctonniiiatlou of tbu tudiuiit- 
IHitnl aiKl that Ihe aTiiount of viork nnlailvd in jotting du^u ibe 
matbor-trwli^ ini;;hl t>e inorBadvonlaici-ouftly directtnl tootbi^r line«. 
For Ibo phulut:raphic work we propoM'i to uu? a Uok) pu[truii-leu« 
of 4J incboi apcriure and 18 int'li<-H fo>-al length. Tliuui;b »o gut 
MUMedBor wi-atlier no EuetforH neie bri);iit etiuggb to li-ave anjr 
Ifaw U|H>a Ibe pbtt*. Mr. Wickhain and Mr. Kobiitioii undi<r- 
IIKk to count tbe meteors, and iu aatidpaiiou of a lai^e sbowec 
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ire had madi* amm^-inuntq to recmd the time ot Mch vaatvar on 
the cbroUbgruph. Imt unfortuiuitely the richnem of tlw di»fi)«r MI 
so fAT short biL-i|Hi-lali()ii tlinl thisw»g oot done. Uurrat^'h U^gun 
before miiiiiigbt on the 14th, It wa« cloudy up to t4.30. At 
that titut' tiio dociiU in tiio Kitst lifted, aod it r^maincil fine from 
then umil nuiirioe. I linve gi*eii the number of meteofs obicrvwl 
in eacli n'.iiirier of an hour bi^ginniug nt 14' 45". Thej- went 5, 2, 
3, $, 4. o. 3. .1- S> 4. *. 9. 5. 6. I- That brought us up to J part 6. 
Only 60 ileonitLi wei* reconlod, of which 37 were iwied b» one 
observpr and ,^5 hy tbi- other. There \rere seferal mt-tiiors not 
lit?lon;piig lo Ihu l.t^onid nwliant. Thcincr^tdnsnuniSers toimnU 
the iriid ot our natcli may pi-obably bo due to the fart of the iranin; 
uiiiunlight at the moon approocbcd the horizon, llient vu on« 
r>![uarkalili> meteor which wm observed by sU four ob«orvCT«. It 
poMLtl from Leo lo miilirny bnlw-ewi Polaris and Cupi'lla. It Itift 
a bn^jhl tnil which nltnoflt diKapp«-u«(l aftor > or 3 wcond*. tlien 
a portion of tin- trail n-appi-arvd and quielily changied it> form, 
At'ttiT a httlt! uhilr it bent in the middk and sermod to iliviibi into 
two straiglil nurtioii.i ill nil oblni^i anc^" t^ onr anothRr. It 
«vealual!y l>ruke intn tv,-n jHirtimia and fodnd avny. On tfao 
muriiiii^ of Nov. iliih a uiiti-b wil* ncxin in^litiitnl, but Iho >ky 
n'maiiied urvmut from midnight tinlil iiftor 5 nVlock. At J>30 
the cloudd bi-^(i to part widi'ly tmcni^ torrvcal wholo condtrllnlioii* 
at a timn, so tlut tho obfli-rvi-r» u'l-n* able lo *'w the whole n[ Leo 
and MUHii-tiiiiea L'r*u Major ilimI Orioii. Tiir-vr oi)riiingB wrre 
enough 10 ^ive the idm Ihat the radiiuil'poinl wna lery iiiairtive. 
Then the nky became oYfreast and n-nained so until suuriw. 
This report may prove valuthlu at *uppl«iaeu(iug what was don« 
at Oivenwrich. On the 15th it wakHear with Uf>,and on the i6tli, 
when Vi-o M-ere not able to see anything, it was parlially dear at 
Oreenwii-h. 

Mr. SeivalJ aid that 3 otlter commnniratiom liail bei>n ifcrivcd — 
oii« from Oxford, oiw from Ihirhani, ami one from Kdinhui^. 
The one from Oxford mts by I'rof. Turitir. Hit tatA Dial >Ir. 
Bellamy hnd wveii i^Ri^^ras muly wilti (our in n-tM<ni-, anil aorm 
platce were expouM) on Nov 14th but wilhoiil noiull. Tbrae 
obMirrers kept a n-gular wnlch in ihv xky wilh leal f- hour lurna 
each on Die nighia of Nov. I4tli and ■5th. nnd nlmil 3,0 m*mbera 
of Ihe I'nin-rsily witb prt'Mnt. The number of luetuurs Mvn iit 
the half-liotirs betwnm 3 o'olofk nnd 6.30 ou the inoniiug of Xov. 
I5lh. civil lime, witm 3, 4, 3, 8, 9, 18, mid 3. iliv maiimoni numh>Y 
of 18 briui; mri'ti tii-twexn 5.30 and 6 o'clock, I ' ri from 

DuHiiiiit oiiilcii tli.ii 1hi< *ky for tl>e purposes of 11 niv* 

diviiti-d intii fi . ntpotini; at th.t radiaiil tuA jmtaittji 

through nrrtatii i ULr*. twwh ohn'rvur wa" to oonni the 

number of ut«tc«r> ii[>|»«niiit pt-r minute in )ii« own t^gmeut. 
Tim diiplar ras *o m-»i;r" thai hUla inMre*! atta'.4i<M In iho 
ubMirvaltunii. 3lr. SamfMon gave d«taJli oE obtonntioiM niiulo by 
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biiDMlf aud iU. Carpenter, aud a Table analjrting tlim numtwr 
tlial ap|Kuml in sui-ve«><ive (juarters of nn hour from 15^ 15" to 
iS' 15". wliicli "ere 3, I. 5, 2, J, 3, 2, 4. ». '. 3, 4. L«»ll.r a 
coDLUiuuicnttDti Im* bi-eii ivit-iied from the Hnv.tl Olnwrvatory, 
Eiliubur^h. Codiiiii-TuMe attention wa« givea to tlii.' ilcit'rnination 
of Ihu railuiit aitii t!i<! jMi^iiion woa dedacod from observations of 
[)-iin of LcoiiUb, eati\ pair bi-iuf; made first of all to )»ive a vinglt* 
radiaul awl the« llie difTereul radiaow to give n uieau. Thurn 
Hero all ihe eummuiiicutiuiiit ibat bad been received nilh reforence 
to tilt) obwrtutiou* of tbe Leonids. 

Mr. LinilrMuinn. I was at WiMbaden on the I4f)i> and trW 
to maV» obwrvaivoiis Ihirre. But on tbst niRht there «-.-w bad 
wt«itivr ai»d on Ihi* islb 1 Ibougbt it wise to asli the Diivctor of 
tbe OI»>rvulory at Heidelberg If he bar] soeu anTtbing. aud be 
mI me lliat be Iiaii seen 140 on the ptvvious uifjiit. 1 

|ueaf«d tbe [M>li<v and tbe porter at tbe betel if aiivibing 
Tci>«nwl to wake nie, and to be sure to viake nje at 4 o'clock. 1 
observed tnKi) 4 to 6 o'l-IucIc in tiie mornini;. The tkv was not 
cluiidy aud one rould bave ob«urved very well, bur> I did not tee 
a ain^le loeteur. On the 161b 1 n'aited until 3 o'clock in tbe 
iiFleruuuii, M'ben San I'Vunci^nJO ini^ht have been able to give some 
iufufuuitiun, sad 1 teb^raiihed to Kie! and asked wbetber tbev 
bad swell AuylbinK and 'ilaetber anjibing bad been seen in Asia 
or Amerioa. I Itad a long telegram in \tbi<-h tbcy iiaid Ibat tbe 
sky U1U pMty flood otid Ibui I)k<i' bnd Ham about ioo l^oiiido in 
KkI, but (bey bad no news from Asia or Auuirico. Tbry bad 
IjUceu trouble tn (iemMnv to obserTO thin nhowttr. and a panipblet 
had been published and distributetl ri>ry widely all over tiouth 
Urrmany uking |)e«|>le to obst-rre tbe sliowur. 

Tht C/iairmitH. Air. Litideroann ha» givvo us somu i-aluiihle 
hiforiBatiou on tho subject. 1 uatcbed on ibe night of Ih^ t4th, 
bf^imitig at midnight, until unnrly 2 oVIoclc in tho nioniiiii; of tliv 
t5tb aiMll saw 5 meteors. I should not lilui to say tlit>y vvitv all 
Lronids. 'Die next ni^'ht there wax a fng ihnt you might Unvo 
flit «ilh n Inilter- knife, and on tlic nigbt of thit i6ih nnd morning 
of tbe 17th I did not see a single nutleor. 1 must coTif<>H that 
after tJie fi>»eon-h<r»of Dr. Johnstum- Sloney and Dr. Downing 1 
was nut pnrticularly tio|>efLil nbmit Cbi' inatl^ir. 

A Ftih-f, Can tbe falling off in nuaibera be iiccount«d 
tor? 

Tht Clmirtnaii. I nm afraid llint quisilion is unannwiTablc. 
Thai tlw ■livniii lias Js-'-n jifrturbnil by tho action of tfi" bitue 

!ilunet«, i*. 1 think, oifiimori knou'ledu<.\ but there is somelbiiig 
iDVund tlinl w'bivh ue do not know. We «hall bare to wnii nniii 
1500 bHfiiiii any nn»wer on bi' given, even if it can bi- giren then. 
iti: A'mi»ill taiii Ihiit a iia|nTTiod liccn rewiv«! from .Mr. J. K. 
Heeler on itew nebiilii* discovcrwl {iliotogniihicslly vrilb tho 
CioMley Ut'llector uf Ibe IJok Obsorvatoiy. 
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The follouing papMs vrert iLniK>uii(M;d And p^rlljr rrad :— 



of 



K. IV. /Jrti«ii. "Nolo on thp Values of llie CoefflcicnU 
tho TVrms of the Third Order in the Lunar Theory." 

//. //. Ttirofr. " ObMirvations of the L«onid« ul tbe Vnivitraitj 
Ohn-rvntory, Oiford." 

KA. lUllamy. "On the Proper Motiona of Ikflin B. 5073 
and 5073." 

J. K. KtfUf. "^ew Nehutw diwoverixj photographicsliy villi 
tho Crotslcy ll^-ilvctor of the Lick Observatory." 

iSwrham Ohftmntorff. " Ob«i>nauoii» of ll*e Leonid*." 

IV. mii*. "On Iho Bolntion betwoeo Magnetic Distariwnce 
mid tlie Period of 8oltu--«pot l-'tequeiwy." 

Jin: T. K. it, J'hiUii>t. " The BttnirEquatonal Current* at 
Jupiter in 1899." 

Jiopat Oifmalory, Grffuti/ii-fi. " Slean AreM and Heliognifhio 
Idlituikdof >^uTi-«pots in the Year tS^S.doduced fromPhol(%rapli« 
takrn nt Ihn KoyJ Obsvnatory, Qreenwkh, at Uclira l>un (uidia}, 
and in Mnnriliiis." 

Hadflifft OltrrfaKirf/, Oxford. " Obwrration* of thn LmidmU 
of 1 891), Koveinbor 14 aod 15," 

O. Olaric. " Hmult* of ObKcnalions of th« LeoniJ Mdcor* of 
1899. as Hen from Ihe Uoyal Obnervatory, Edinburgh.'* 

Jiotftd Ofifrvalory, QfttKU/ith. ■• ObwrTAtiona of ibo Leonid 
Iddcorsof 1899." 

Th« following gvntkmen worv «Wtvd Pi'llowa of the Society e — 

//. C I'tummur, Om^rr Colk-fip. Mani^iPiilpr. 
CUmttnt Jmniiu/s Tti if I'lr, Votl Biubcth.Cajie Colon;r- 

The following Candidato wu propneed tor election u a Fellow 
of Ihe Socioty : — 

William Henry IMinton, Offendi^ne, Wolwll, StaSordsliin 
(proiKwed by 8ir Jl. t). Hall). 



THE BUITISH ASTRONOMICAL ASSOCIATION. 

TnH Unt ordinary Met4ijig of tbo t«nth StMsion of the Aawutattoit 
v(%» hi'ltl nt Siun (.'ollt-f^ un Wednvmlay, Norembvr 19, Iba Prvai- 
di.iii. Mr. W. U. .l/uu.. fM^.S., in the Chair. 

i'A<< I'lMvltitt, in o])enini; llie nfcting, Haid ihnt tM> had an 
KntMJniKytnioiit to niakv, and he did it wilh muc}i n-|!r«l. Sinw 
lh<-ir Iahl uiet-tiiig tln-r bad lort by de«th lhi-ir lnii< l'r>-kid«Rl, 
Mr. N. Ji. Green. Mr. tJrewo. «» tlwy all km-w, uns om- of the 
liitiiiitnrii i'( ill' ion, and had wrved it m l'n-»i'lim. V'lci^ 

I'rvnulvuC, and . . \>i lb& Saturn Ctccttou. Mr. UriMiti *tt» % 



JaD. 1900.] Bfitiih Atlrtmomical Axicocuilion. 
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T«prrarat»tirR of il» rery best type of amiUeur obscrren. Hia 
tniDing u an artist ennbM bim to record bis ohwtrVKliDiu mlb 
exceptioiHii acrurac;r and Bhi1l, and it would beadmiliml Dial hi* 
H |>1iine1arY drawings had become clasaic. I'or Hijetity In diflail and 
^ (lelicn'c renil^nn? of coloara and sliadiu^, tluvw ilrs.tiii;:^ hud 
nuviy bcvn e<{nnl!eid, and had I'ertdtuly uever bi'ini Huqiuucd. 

The Mcftiiig tlit-ii paa»ed a >ul« uf condole iit« uitli Aln. tireun 
iukI ber baiily. 

Tbi- «lwti<rti of fiTti^n new Ueinbors by the CiMUicil «nu con- 

■ firnted, mid thi^ nani<.« "i e^bl new OaodidaI«* for BiAmlnr^ip 
were juused for xu^jjenHinn. 

Ad interim report dwilini; with tba Novi-nibur I^iuld* wai 

^ prtmunted br Ibe l>irector, i/r. IF. F. Ihumn-j, 

H Aft«r alluding to the disappointing cliatm-ter of lh« dixplny, 
owing partly lo the unfavoiiriibln u«aih«r, but primarily. im> 
iloubl. to tbp toniMUis region of (he su'&rni traversed bv the BarUi, 
Sir. Denning; said that they been led to tlie foUawinv; i-um-lu- 
•ions: — (i) The duration of the sbower wan (row Nov. 8 to 
KoT. tS indnsivo; (j) the maximum oeoarred on Nov, 14 in Ibo 
Iionr between 17* and 18", -then. lioM-eirer. nut more tlmn 15 
huomAa were visible to one obsen-er; (3) the ndbm-poinl was 
•t isij" +31"; (4) tt>e radiant u&« prolablr a tiioJ poxition 
according to tl.o paths of several early Leouida, but the eridenco 
they afford<Ml was, perhaps, not conckitiiva. 

i>r, J^ntioni iUvnty aaid that Hhile flicy bad to regret tho 
•bHi<nou of the gronl display for which they bud bo|>i.yl, it waa aoma 
eonsohiliun that thoy wttre in a pc>«ition to lUky with conlitl«ncu 
irbat bad kv^A tho Karth from this year receiving r>ne of l\\« 
greater Ixsmid «bow<<i-n. This na^ di»e to the new pa«iUoii into 
which the meteoric orbit bad bncn nliirted since 1K66, o»in]( to 
111* nuit« abDOriBOl amount of tho pertvrbnlioDs lo which tho 
meteon in the denm part of the stmm had been exposed suioo 
that y<ttr, \V'« vt'Tv able to follow with accunicy whal had 
happitnud to th« in«l«OTs which occupied one special pisiiioiiin 
thr groal prooeaaion— nnraely. lliat portion of tlie scream through 
whivh the Rarth paaand in tSCO. The late Prof. Adams sucD>^cd"d 
in delermiuidg ufiat woa at that timo the form, tbe siitt>, and the 
|HMilio» of the imin'-nii' elliptic orbit round the Sun alooff which 
Un-si' ii>vt4>orii tr«v>-]|<K|, tort It I lately, the altemiiuns ubich 
Admiii'N orbit had iiiKl<-r^oii« within tbe lasi thirty-lhnx* }i«r* 
liml \trrn aornral'-ly fallowed by the sliilled wiinpulwrs of tbe 
ffiiHiiftil Almaivic, and it bad thus been atcertaiiu'd that tho 
rtiaii(;<M of th« orbit due to perturbations Lad bovn of ununiul 
aniounl diifin); Ihin revolution, cbi^Hy because the creat planet 
Saiurn appronchnl c]u<io to Iho meteors npoii their outward 
Journey, and Jupitor while titey wore reCurniii)*. In cl^6 Ibo 
i{mat rltiptio ofbiE accuntti-Iy intorwulml tbe Ljitth's orbit at one 
^nt. The oUipae has einea ibiftad its position to the exletil a( 
1,300.000 niilM, M that at six o'eloolc on the moruing of ^uv. 16, 
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wbra tb« Enrth cunr clmoxt lo the meteoric orbit, tbe neanst 
point on thnt or4>it Iny iiwidc the Iwnh's orbit M Die 
distntKw from iVii^ Eitrth — thnt is. it vrk toore tlian five liniM 
far off nit thp Mnim. What the> DoD-appiTurancvof a f>ivat show 
(his year hnd ■■stablinhvd was tbnt. wide as was ibe orllio-^ticatii. 
it had not t-.ttvnded so hr bsygod the [HMnt wLoee poulion was 
known DH 1.300.000 miJos. 

Tkt I'rttidrnt vkvA I>r. Donning to give tJie reeelin^ wbat 
information bo porwsmhI w-iih t^fm-nco 10 tlie hImwot m-xi ymr. 

Dr. Homiiinri (did thnt unfortunately tli^ ouditiods would 1m 
■till wor^e nrxt yi-nr than thow wliirh pn^railt-d on Nm'. 15 Jtufc 
)»8S(^. Tlio situiiti<in of tbe dcnte part of (lie atream w 
would rparii T,h« noiU next N'oiymtwr, and wKone poartioo tbi 
bad b<eea abi<> to pn)culni<!, iiiRlrnd of li>-ii>^ 1 j million milra. wuuU 
be about I j loiliioti inil'^s iKMr>-r ih«- fiim than the Barlb vould bo 
ut itie time, so tbat hi> wnf afraid that tl»er« waa les<* eliauce (ban 
oil the present orcuKion of thvtv being any Inn^ dikplar. 

^tr. O. J. Stmbtgrn wiid he bad a fcvlini; that we had loot 
Ijeonids. It niis pmb«bl« that the orbit had bec>ii M>iilrai?i 
undt>r tbe influcmv of tho miHor plani^a PiaturD and Jupiter, 
in that ease the Eoilb woula in futtira mias tli« Lrauid 
altogtitber. 

Captain SohU thonght it wat to br rt-f^tted tbat the meairln 
of Dr. DonnioE ("id Dr. Motie}- hnd not been made a ]ttt)e mm« 
iiubtie than they n<Ti>. Up to tbo last moment newspapi-fH ai 
tiiOKniin'?* Iind Ikimi lioltliiig out bopMof aomelhiDganiiLuiig m t 
ebapo of a display. 

Tkt !t*v. (I. Catttfdem callMl attention to tho venr r«inarlab1 
Btin>et« lu-oi) rrtn^ntly, btilliaot ^Iden crimaoa with a 
akjr, recallins tbo aplmdid «Hiii>eta ui tSSj, whidi «<■»> atiribnt< 
to the diL>t from tht- t-niplion of Krakaloo, and bi> irondi 
«belh<>r th<- dtut Mwtlcnid by ibo Lrunids and Andro«n< 
could bni*i^ Ikid any roniiettion with tbe pbfjtoini'tia in iiuoslioa. 

The {"riwi'tfiit axkfsi Dr. Stoiipy na to (Jic prDt|H-i;t* of Urinff abla 
to pliolfii^ph tbr Ijc«nid BlrRaoi m'xlyi^ar. III? iiiidt'^taud lliAt 
Dr. Itulw'rtx bad attrmjited it tbis yuir. biit< wiLluiut sueci^i. 

Or. Ihuniivj <mA tbat llitt preaent yifir wiu the bi-st cbanco 
Dr. KoWtii had ha*!, and tbat it waa quite hoplr** noit ye«r. 

Mr, Mauinirr ruul a irrettm of a P>|<^'' <h) ** Ju|nlrr'* t^iualurtAl 
Com-nt," by 3i. Coma* SM. The writnf attribut*^ the rapid 
cilunRes in •(Mt'd ol the nfiiatdrial b|iou to cait«4« outoidu tbo 
planet, and cumiluded tbat l-bere must bi' tnw or, |iorliapx. fctrral 
vmnll •atillil<-N xry Hoae to tbo jiriuiary. and with on aiifiuUr 
rvlucity a littlr m^-atrr tlinn tbat nl lite pbuioL 

iir, C. T. W/iiiMfU nuul two papifs rnlittm] napxrlirvl 
"Tid"*on J\ijwtrr"a»d '■ Tbn SbailoHH of Ji lio, 

Tito writer cvi>rludi-i) tbat Ibt plai)i-l'i< bi^ . . . u 

probably tbo iiiaiu otuae of ibo rwiuarkablo aiirlik.nMiMUiifi'^ but 
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(UfSt«1«d that tlie tidal action of the eateUItea might be an 

Mr. CnimiKtlim said it was ntber a larjte order to tequir* a new 
■ml itivi«il>)<- Mtletlite to ei{:ilaii) tli<> U'\e% on Jupiter. M. 9ul& 
itii»L liavf fi>ri;i>itfn tin- eitn'me n<'akne» of the (^rvTilationnl 
form. It wiKitd require ruauy Ihouaands of unseen utcUilve to 
•cixiuni for the plwnomeiia. 

A nuinl>«- of Uuit'rii-Blides of n«^liul»!. taken «itJi the Croaslej 
M^Bi-cUir lit I.ick, usre theu thrown on llie wkvii. 

Thf frttUlmt said that he was Klad to announce that tho 
Btt. J. 3J. BicoR and Miss JWnu wre present. Thev had all 
Imcd Iwjirlily ^Ai when lliev received the (["ud iieui tlml Mr. and 
iliM Ikeon hud accompliabed their adientnroiiB jmirn<-v uiihout 
any further aiiahap than that which befell iheiti. Mr. Biiriin had 
vvn kindly i>mini!ied to fxi« them an arcouiU of that jtiurncy. 

Mr. BaccM tlien proceeded to Rive a ftTop'<i*' ""J intere^ling 
■ooount of hin asceut, illustraled by a uuinhi-r of liMilern-stidd 
ntv». AltlioiiKh the obseners wer* well almve the cIomN in a 
bMntifnIIr eh-nr atiEO«|ihere, ihe number of nietron seen waa 
ditappcMiilinglr Hmul), and few w«rc of any brillionee. Mr. Bucoii 
omcludnl by rDferrini; tu the next jeora vobtr <-<>lipite. and hia 
propuiieil expedilioii to Am^nra to observe it. He wtid that it 
would !»■ niHTWuarr of any tneinhen who propositi to join it to 
nake imnMiltale armiiKeuir-nts. on ocruiiiil uf thi* eaormoutt irulTii: 
eipDdod in oouuei-tiou with the I'^ris Exhibition. 



KOYiL MEl'EOllOLOGlCAL SOCICTY. 

The 3ldnlh!y Mating of this 8oi^'«ty vm held on WodncMl^ 
(itfuiiig. I^cifinber 30, at the Institution of (.'ifil Engineers, 
Uf. K C. riaijard. I.L.V.. IV»id<>iil, in tiio Oiair. 

Mr. Unliticii iMihiiut, M./tul.C.K., ivad a paper on "Tlw 
Oliaiatic ConditionH nf^-Jimry for the I*ropagntion and Spread of 
Pkfnie" The hiibonii- plague is primarily due to a rpeciSo 
OTKanwrn or tnirrolKi of inKnili-«imal "it* — so small that probably 
150 miUions of llivm would he rvijiiirTd to camera square inch of 
•urftkce. Iloguo is infertious and contagious and is greAtly 
i-tliM>n««il by jMSntiletitinJ vtnanalions from polluted and natniw 
kfl^ (MhU. The nutbor givoR occonnls of various outbreAks of 

Csnue in lhi« and other cnuntrirs, including the pr»t pia^M of 
Midun in 166c, when 7165 donlhs were recurdetl in one week in 
tuber. I'lagKe is unduubtedly a diHwso of tlie poor, and 
• mo«l rrmlily thos« livini; on a low diet. The conditions 
Khivh arr con<lii4-iTe to the spread of plaice are idcniirni vitli 
thuMi wlittb f:it« ri»e >o tlw escape of nisUria from lite ground. 
That Ihe ^Tixind ilsHf exerciv* nn enormous inSueurt- [i|>on 
lu u shown by tho fact tliat in all tho cpidoiai'.-s pGi^uns 
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livinft on t)i« grouitil-ftooni mifTrr to » intK'h pireiitor extent tluu 
ihcan wlio liv<! in iho highiT storvj« of ttin Imiubm. Mr. LkIEiaid 
Mill llixt Ibvrn vniinol but U* A iloiibl ttist tlie condilioia wtiicfa 
onlinsrilir jiniHuRC uvniiurntioo frmn wllll^^ or Inwl aurfMces ara 
identical witb 1ho«u which product) vxhiUtionn froiD th« groaDil ; 
ukI IhthiR <!ihnhit.ioii« ci>nii"t lar^Iy of vapour of walvr carrjtng 
mntUTn injuiioii.-i to health with Ihem. Mr. Latlum ItAi d)t- 
eiuued Ihn inotnorologicol obwrvKliom (invluiiing Ihi: lcm{i6ratuni 
of the khI at. thi! depth of 9, 30, Cio, nnd 133 inchi^) niailu at tlM_ 
Ci^hn 01>»OT\-ntory, Boiub^f, and bM compvnxl thfm uiih tin 
numlirr of iknihM from plmgoe daring t^« nN?rnt c|>i<]i.-mi<v 
Jlotnhiy. Ilenjv thnt if th<^ tvmpcmtiim of th« ur ii 
bi'vnnil thi* tcmjipratiire of tbo grntind, xo that its ddw-point 
nbOTo tho ti-mpiTn^iin; of the ground, mindnnfiitian lalcca plsoo 
iontMid of «iaporalion. To this inrrenKil hi^ l<.>niper*tui« mny 
be du« tho niMdon »toppM:a of pineiio «(tw » nrtiuii higti \pin- 

Itin dew-point, stop* ttll «xbiiliUion from tb* ground, biuI n»^H 
cauDo condensation to tiiko placo invtttgd of vnporation. t)^^ 
i^ao a tiuddva full of t«mp«fsturo cauw* plagno to nhun ; for a fall 
of tvmpeniturfl means that tbe tempenUuppof rhndeir-point murt 
GUI, anil (h« lensionnl difference twtwecm n low dvw-point nnd a 
bigii ground tfrnipE^ratiirn would at once Inul to uWatioos 
•aoBping in hirf>c quantities from the grmind, and to lead to tbo 
liberation of tlic ploguo tmcillas from tbv ground, accompanied 
by the exhalation* oeceMary for itv (kTHlopnwnt. 

Ih: a. Ii. Stoll, y.R,K., cmnniuniraicil a nolo on a rwnurlnhb 
Duat llaxe utiieh wiu cxp<rrkticp<l at 'rciicrilTF, Coivarr IsiaiMb, 
on Kebmarf 16 to 19, 1898. Tbe \aaa during thii |ieriod w*a 
cxoeptionnlly demc, »o tnucb no that a •tenmer wiu two do^a and 
three oiKbto on a Toyn^ from Teiicritrc to Lax Pklmas, a tliM&nre 
■be luudly cowrvd in five hour*: wLild the 'Tiiitaffel Outle,'< ~ 
thi) ThiiuiM Currie Lino, wo* delayed for thirty bouni. and 
' bostin Cn.-<l1>-',' honiuwnrd bouiwl, imd the duat so thick that fo 
900 mile* tbo Sua and atan* wont obicured and tbe ship 
delayed two daya. 



The QHadrantid Afrtwr-ShotPtr. 

Tn» »enr opviia with tlie epoch of tho Quadmntidi, the nuxiiH' 
of wliich nM-tMir-abo«-eT oceuT* hetwetii Jaonary 1 and 3, C 
aoBli' nn-niU'W o! the (jroiip aiw gvnorelly •wn at ihi' «>il 

Kr«n<ding monlb. It will tlitn-fote be well lo tlraw atl 
» tbe lapcetesi reeurrenw of tbia ihow.-r. eapecially M ii» reti? 
fn eooie tv'-'-.t ▼••nn hnve l>een well toarked. 'lliia aiay, |>«rliap«, 
tieaC be <'■ -', i>« biator; and.iu paamng, romarking 

un the iJi ' [u«(cora. 
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Od 1835, Jan, I, iC imlil d.r-vn, ou oxtmordinitry ftpiMareooa 
of Fhrntim^Ura v.'as seen bv \V;LrttimQn at Montm. near Uvnevn. 

1S3S. Jaa. It i5\ — A. similar phenomenoo was obMrT«d «( 
Planchetlee and Chaiu-do-FoiKli. 

1839. Jan. 3. — Meteora were rworded by Uravaii at Buwekop, 
Lapland. 

1840, Jan. 2.— Shooting-eton were 8«en at Ghent. — Prof. I>c- 
fwa. 

** Amon;; tbe remarkable nights on which shooting-stars appear 
pniodicallj in gr«t iiumbert 1 believo 1 am the lirst to draw to 
the attention of nieti^or obeerren thai of January 3ud or 3rd, and 
forseren years Ihe eri-nt Los juslilivd thi? predietiou. For example 
H'lieu, durinj! that winler's nj^^lit, the »ky has bpca clear, a« in 
1835. 1838. and 1840, peopk have seen I'roin scroral parts of 
Europe, eepeeiaUy from midnight to diiwn, an unusiial [ihenomenon 
of if^rv brilliant ra«teora. This epoch uill, then, Take rank in tkt; 
reoordH of meteor obrarration vilh that of August lotb.*' 

Tliua Vkrote Wanmann at Ubtiora in 1S41. As he thaught, be 
waa tlie tint to liiHtiitguihli ibe pi.'riod in question as one favourable 
fur Ihe appt-arance of shootiug-stnrs. 

Ou 1843, Uec. iS. 29, many moteors were seen by Cooper at 
Nice; tbL-Bi; Mere possibly connivled with the January sbovier. 

1848, Jao. 1, i8".~M»ny falling-slars.— B. Ueib. Aix-la-Cha- 
peLle. 

Jmi. 2, 3.— An extrnordinBJT number.— Colla. Parma. 
Jatu4.^\ — SvremI small falJiog'Star*. — E.J.Lo\vk,Noltingbara. 

1849, Jan. I. — " Many Khoi>t4ng-aiBr* in oroning and momins. 
A flimotie at ■ i** 46"", of whit-b Ihu duration wns 5 fvft." — E. Urns. 

1857. Jan. 1, 1 4"- 1 7*30"', — A numb«r of mH<,-ors worw B«a by 
an sssistant al WroltMloy Ob^crvnlory, Wolvirhampton. 

1859, Jan. J. io"-i 1*. — A griflt iiutnb-T of tiK-t«'>n', about one 
per ninutM." — V. Mokiosf, Wrotti-vlpy (Hx«Tiaiory. 

In tS6t ll>e fa4;t of t\w n.-«urn<ni.v of llie mntt^ur-shiiiii-iAra at tlie 
beginning of the yrar wiis again brought fonvanl, tins tiuiu by 
(juetrkl. hIio specified ttw dniv— Jan. :. 

He »(.-e forward oh»«r*nt4ons biH-iirnv more numuroua,and in 1863 
Iha radiniit'point uas first d«l«nained In- Stillninn Maatora in 
t))H Uiiil«d Slates, who rrvnwdiMl "right very luminous ttxctinioni" 
al daybreak on Jan. 3. Mo tiiod it at 348^ +47"> 

Tlie following year k{>pran to have brought round & maximum 
of the thouer. 

1H64, Jail. J, 7*3o"-8*3o".— "Vwy many meteors."— B, t. 
Lowe, Oopsioii. 

10^-13'. — 50 shootin^stare (16 Qoadrantids), whiioflr yvllow 
(j. >i.i7. 3. 6of ie»niagniti»dir,A«.: 1,16, 14.3.4 <J. >. ij. >. 
tuit .^ iteL-H. in duralioii). Thi^u wi-r^ i»<cii in all pari* of tbo skj, 
—Vivt. A. 'A. URSMntKi.. Ilau'kbursl. Kniit. 

lo*-l3^ — 50 8 hoot ini;-* tars, all bricht whiUi (4, 14, 13,37 ai 
itt, ind, 3nL and 4th nuignitudus n.-|MOtivdy ; 3, 13. 6 < j, 1, 
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itRtI 3 sera, in duralion, remainder iiol notedV The mehtnni wm 
in &I1 parts of tbfi fiky, nix It'ft trains, mud oue, tvioe a* l>riKht ul 
Juptt«T. burst into sparks. — B, V. CiREfl, BlAUi^ltiiitcr. 

ii'-u'' 30".— Ten B[iooLinj;-aliin,- two wry brilliiuit. — U 
WBioiir»AN, Bolton. 

13^-13' or 14". — Siiootina-^'ars Ml nt tHe rate of ono per' 
miuut*.— W. U. Wooii, Weston -So pcr-Mww. Pro(. lUnJiel 
fixed Ibe rudiaul- point at e Qiiadnutis. 

i86j, Jan. s. 1 1^-1 1' 4s" — ** Sewriil Bieleora." — R. P. Oimn. 

1S70. — 1 7 Qiiadfauti<b w«re>e<iuby Ci^)taiii (im>w Liaul^Cctono) 
Tu[Niuui in t1i« }tl«lii«rnuieui. 

1873, Jan. 2. io*-it^ 30", — =9 mMw)i». "white, geamOy 
bright, and left faint alreaks,"— H. W. Jacksos, Tooting. 

10* 11"- 1 1' 17". — 15 inel«om,"onlf 4 )ea» than int nugiutnds, 
inoMt Ir bluiiili, liat aoine yellowiab-whito.'* — AaMislatibi at Green wkb 
Obnsrvatory, 

10* ti;"-t r* ig".— IS or "5 meteor* mapped ; " flislit groonlly , 
1' i{ tnn: ; hIow, train*, raunlJy blue, white, or yellow."— W. IL^B 
Wood, Birmin^liam. ^^ 

10' 30" -1 2".—! 6 shoot inc-ilars. "6 a* brijibt or brigliter than ^^ 
iNt nwgnitiidn ; brighteat white, and thowi of IcMer magnitudtni 
of yctlow nolour" ( j-luturly mte, 3, 5, S).— Prof. A. 8. Hnscnn^ 
London. 

lo* 4$''-ia*.—ft nM'l«>r» (6 Quadnmlidx, 3 = ist magnitude). 
" All but oni', nhieb ap[ieared red, werp whit« or bluiih, not nnFt 
in llutir motion, and two of the briffbteat left a abort slmJt 
light upon iJieir course," — T. CsciiPi,!:!*, London. 

■ 1' 3o'^i2\ — 14 ni el eoni, principal I y latand intl ma(rn>i«d«. 
"■ white, lone, moderate]]- slow ; about half left a aliutit pereiirtent 
irtn-»k of liijlil on the whole or a put of their course. "~Two 
obiirrTer* at llawldiunt. Kent. 

1873, Jan. I, i3*-i4*'. — Several bright meteors u-era Mm tk 
Wrnxhani. 

i7''i9'. — 31 meteors (27 Quadnuiliils). — ^T. W. Bacxboch^ 
Sunderland. 

1S7S. Jan. I, i6*-i6'3o". — i7Qtiadiaotids,3Bju|ijtarorSirii)a, 
5= iHt mnfcnilude. 6 = 3nd. and otbors => jn] or 4tb ; no sLivnlu, 
obort and quicli. — Pru(. A. S. lltBHcucL. llawkbursl, Kent. 

1879, ei euingi of Jan. 1 Bi>d 3 and monui^of Jsd. 3. — 8 or 10 
Rnn shtio6as-«Mra |)er Itour in eadi watcti. — nof. A. S. UxMonjcLt 
I^cwcaslle. 

Jan. I, 18* is*^iR* 3S*. — 14 (jtiadrautids, no other meteon. — 
W. 1', lUt-Hstiso. Bristol. 

tR8o. Jan. 3. 1V-9* 30".— 35 meteors (19 Qindrantiib) 
" nlhiT «low with 9\nak trnina, ai'ersKe leii|{th of path 15J* 
W, V. Dbskiho. 

6^-to* (3l'')>-6f> melmre (48 Quidnnlidi), "aena atTC«k»,J 
tnino limiaed.'*— H. Cobmb. Writtle. 
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7*-8*. — fi Qiutdranti^R, " quit* brtglit, kmg, nn*) gonorallr nUicr 
(tow."— B. F. Sawier, Onmbriilg^iiftrt (««»».). U.S.A. 

1 886, !>«;. j8: i (juiKlntiiTKN. IW. jij: 3 Qundrantidf. 
Itec. JI-1SS7, Jan. 4 : 8 Qa.vimntifh.— \V. F. Dksximo. 

1S8S, Jan. I, 10* .i^-i^" ,?7'"(j'' si~): 33 meteor*, i^ 5"-i()» 
31* (t' S") : 16 nwtmr* ; (> <^iindr%ntid« in tbo ij uin, prei-ediog 
,3* fij-.~T. W. R*cicmni.c 

io*43*-t2*. — 6 m»itonr«(s Q»fl(lmtitiilK),'-li>tig paths, moderate 
fpoctl."— W. F. DESsisii. 

189a. J»n. 1-6, — 39 Qiindrnntid". — II. CrtKitnit, Briilswp''- 

Jan. r-j. — 15 QuaKiraatids, ■' rnthur swift, ftrcjik*." — Dr.ikx/ni, 
LL«ds. 

■893, Jan. I, l3^-l4^ — ^50 Qaadrantidt. — W. 11. MiLMauc, 
Belfatt. 

■ S94. Jan. I.— During jj*' 19 met«ora wera lecordod (7 Qnad- 
Tsotid*). 

Jan. 2, &' SS"-?" JS**! hourly numbpr vory higli (.(o for a tibort 
thne), then dropped to 4 or 5. and rose to 8 between i r* and i»* 
(13 (^uadrantids). — >!. CoiiDnt. 

In iS93aDd 1S96 oWrvntionn werofew. 

1897. JaiL I, 4" 54"-i3* .19°' (during 4" 15"* bt-twoen thew 
tunes). — 97 aiflleow. of which 25 wore of magnitude o. 5 =» Sirina. 
and 7 = Jupiter ; nmrh- all Qu.idmntids (83 or 86). Maximum 
after i6\— T. W. Bai'kik>i.»i;. 

6' 30*-i6' 40"" (nbunt b'' doar, mostly nft«r ii"" jo"), — 
130 ini'tiion ( ro9 Qiutdrantid*) ; hourly iiUDibor, 30-34- — 
IL Conpca. 

Xn nbfcrvaljoiu of tJio Quadmntida wore pottalblo in 1898, ami 
■ppanatly but ftiw wen mndv in 1859. 

J t lias been amninod that tho return* of tho Qundmntida an- 
pirimed by a 1 3-ycar ]wriod, but the amount of pvid«u<») in farour 
of Ibis theory doM not coom to be faluJkctory. 

Tbn (^undrantidii form a clmw of motvor vcrv unlike the Qe- 
iniuiil type. Tboir nalhi are long and their motion ruther alow ; 
tbe meteors an bright with taint »trr?iikii. 

Mr. Denning*! Lint of 33 rndinniii (No. dxiiii. "Genernl Qila- 
loRue") with ainean at 330*^6 +^i''i contains Init one instonoeofft 
douUy-obtorred meteor. In (bia case the spued wa« 13 milea per 

Tbere i* do reason for brlienng the radiant- fioint to be a ahiftioK 
ana. Meteors from ii««irly the same centre hate been recortlcO 
tram tbe end of January to the middle of May ami fro'ii the lut 
Ulf of July untU October. W. K. Bkuei. 

7;. Ilia CbaH. CIspham Omunen. 



r2 



[No. 288. 



Sovt/iem Double Stars. 

Wbbv «-e mj tkal ITte Ohun-alorii liitt nlunyx lind its ere ou tliat 
Imncfa o( our MOi'iKv uhich isili-intnl ia <Ii>ul)'i; xinr*. wu niak*) 
no daitn lo <:i|iriHii>in|; a fiict in tlip raMt ctiu*iral ur i.-It<;;ant 
lai^ftia^ ; but uc vi^nturv to think ihnt tlio expretiioa diMWi<rs 
tlie poailiuii u« no otlicr could. Wi: \i».n nif>iN] oWrvcrn lo work 
in L-citAiu (lirnctioni, wo hnfc upplaudpd good work alwiivc. ftod 
iitvariabtr pointed out fmiltn ; iiidi^nl, il iiiav havv np^'un-d lliat 
tX liuict wo huve Imta livprri-rilicnJ, but tlii« wmi in ajipiimiiCQ ' 
oid^v, lu llie Kfe liiui ttiroughmil bwn tji««t friRiiilly diiifiouil. At 
far W'k us iSjli, u*}irii tW mngaxiiui wa« i'liiK fiH-Jiniir ita way 
under th« mrxi of tho pmvnt A»tntai>nirr lloyal, a Uni- acrii^s of 
paper* ou double flora appeared. Tlii'w UT<m from tbe ]if n of 
i>r. I>i>lii-.rck, ami, iu coiiii«clion with tin* matithly HkU of auilablA 
Mtarri for olmrrviilion, wcr» vnlrulnird to CT^-altr n-al iiiti-n'st id IIi« 
work. AfriT 1h» w« coiDi* to th<.' npjmal bv Glralbill (»r mace 
wofki-n, nhiln in rw-o-nt yr&ra «« Imin b'l^n abto to gito a ^hort 
hitU>n(ftl Hkftch of th« uork. Iloyotid thtK, Ihii ])0«nt mu wish lo 
cinpbniiiii' nt ihc moiiinu in that, in srnAuti mud Out of trason, w» < 
bitx! iK<v<T <.Tn«nd to draw attvnlioi) to tbt* fnct ihat the iHmtberu 
iiVi<'" wiTc Iqo much m-Klect«d. Double .0107 work intbesoulbeni 
ht-inuphcrii hsN nlaij's burn of a moM d<^«ullory kind, ami )l ban 
alu'iiyn given \tf nal pk!.i«uiv lo noticv that llii- Sydiiity Olwerva- 
l*M7, aiditl by incB"iyiial «ffun* of Mr. Tcbliult, ha* prpn--utud 
utter ciiIlapiiL'. JtcO'iitJr, Prof. Olaseonpp, tU« IJck obK^rvi-r*, 
and oIIkti have bevii biu>y with tbe |)aira more nvar the Eiiuatm'. 
Quite tvwnil/ wo uotioud (b<? eictdlonl work of l>r. S*» with tb« 
i4-u>ch J^urell iwfrai^lor, work of which bulb Dr. Sei* and 
Sir. Lowell tuaj u'dU be {iroud. Ii pivea us meuunwt of old pnini 1 
and furimhes luatiy iiew mul iiiien«tiu{> ou<.<s, Uiereby crraUiitf 
and raviniig iut«re«l in Southern Doubles, hut nt th« aaine tiinu 
It-ndin^ hf tbeae very additions to ivtBi-d pr<i)trea». SomelbinK 
was iir^t'tilly tiwdful to phee AnibJ^alar work lu ibeKHitb im a 
i>ni[i<:r iootinjc, loi^tilitM a'lninoini.ni lo its pursuit by enabling 
both the auuleur and iirufroaionat to plan his moH with tho 
grealust oUvnuinKi-'. h>iii<.- thine whii-h would niablc the oliMfnt'ra lo 
COn«T>e thtir eiteriy? for ii(-? «n OHrliiin m stem.-, and ptwi idu at a 
^lnn<,« Ihe knqnli-dj^ thut thi-tr work «aii of rvnl lalur. 

'DiiH v)iii('thif)j; uasa >('nl!diii;ui*»f IteftfrHinv,' whii-bDUs had but 11 
fo consult to K^iii a kiiouh-il^e ol uliat woa mjuiivd utid an tdn of i^H 
hu abiiil)' to help, lliat au ciubryo maloKU« eiiil>^d iu ntaiiu. ^H 
Hi'rilil' was known to u», bu' that ti vUould bu brought up to dain 
aixl iiuhltshed «o ii«ter dnn"! lo ho;>i>. " Il is ibe uiHap<>clMf 
titat )iap|wu«." yhiu vnry I'atalo^ue ue have now befon^ tut dnMfd 
in yellow, and Tv}<i)iTin!i in the title of 'Auaal» of the Boyal 
Oh««rralory, Lope of timid ilo|i«,' toL U. part U. " tteffftaiai j 
(utalmcue of Hmiftiem Dviiblo Slnra." 

buvh n catalog IK-, Uryiwd tls utufulueaa aa a iloublc-ctar ata- 
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iogoB Bitnply, is of nlu» wlieo tho ii?ual star catnlugUM are m 
fnraiatiuD, koA the BUtbur of thei pre^'nt work govs evon fartber- 
Ue savB : •' The pruf;™''!""' aJop'ed by the Comife InUmotiemil 
lU la Curie dn CiW n-quirea the aelectioD of wa stnra on Mch 
plate lor intrridian i>bser«ulioii aa poiiita of refercDOT for the 
rriDainder. It is ohviotis titat thwe standard stars should not b« 
double ; if th« compDiiunIs are not shown <»|)ar3te1j' on the plates, 
it is inadmtfiMble tuasuiiDe ihiit tli« photi^raphic tii^ht-ceiiiro of 
f^vity, so u» Hpenk. HKnvs witb that ivstitling from eye-obserratioa, 
Tbb otijivlioii apfiliui even to ojiticnl or lUed pairs. In the can 
ol binary %ys\va%-i, eteii if both sLar* are #hown on ihf pblf^ il is 
«learly advimblu tt> axoiil the coinpiiiaiions (hat ari«e tbrough 
iheir imroductiun. U will bu evidi-nt ihat the scheme of tbis 
maloguo«idiitlM uo double alar ibat ivould appear fiiiigle on % 
good plaie : la*nvp it iiisy \ro fuuud uMfiil wh«n »eW'tini; rel'orence 
»>nr> bv »howinK what stan Id avuid.'' lluw far t'lis hulds in 
pRHrlK-c V.V i-uiilcM lo huvo but a vav"^ notiuD. not bein^ aufail 
*ith ii«lrot;r«l'bic methods. Con aide !■« lion of the in .■a*u re met it of 
plates i-arritvi nith it the idea »i xmtr iviTalo^fiie;, and o»u intn^^ued 
a number of ihi- diiuMe^ uouid b<- marked (herein, and »e cannot 
raoeeivc) of any lar^e numlier bt-iii« lefl over, ll is a poiut, 
bffwever. wbieh hoidc of our witroiirupliic readers nsif^ht discoas. 

Great credit in duo l»i Dr. Oil! lor not only perceivinj; that 
"the time in oppi)ctun« for tbe ap|MiirBii<« of a I{oferen<w Cata- 
logue,'' biit for aetiially securing biil-Ii iippe.iranre. As regards ila 
iiithur, uo cainiol do better tlian ijiiote Dr. tiiire introduction; 
" Mr. n. T. A. h)n«s, the author of ttit- pregenl work, joJneil tha 
Xtalfof (be L'ii]>u Observatory io 1896 as 8e«-retsry, Librarian, am) 
AoHMintadl. It formed no part of bis oIKcial dul;e<t cither to 
■nipii^ in aitrotiomiral observing or to coiiirihiito in sny uay to 
lbi> publieniioiis of ttie Cniie Observnlory. But previous to Ins 
amtal at the Capt' be bad <l«vot<ul himself to jiriM'ticul osrronfKny, 
ntid, urith i-nui|Kirjtiirdy feeble inean;, hail dt>ji-»iered about forty 
fiev double ntars. and published Ibeir oHtiuiaied distances and 
|iaiiition-ai)i;le8. lie bad alM> iiindf Home pro|^T>-Hs in the prnpara- 
linn of a catalogue uf referetit'e to tbe known double sttirs of thu 
Sntilbeni lleMiisph«r«. TbU ostslo(;iR< be bae not ouly coinplelMl 
wiihin the Inst tuo ymn in tlie iiitervaU if his lei*iin* time, but 
be has ditcviTered upwards of aSo iie»' do'iblo stars wiib tbe 7-iDcti 
(•c{iMtoruil, and contrihuted a large nmoiint of laluiihle work to tfaa 
rvtiiioii of the C'afx y'At>(e;^/iA(> Ifmvfimiutrfun'j," 

And now lot its see what Mr. Innes thinks arti iho pofuihililira 
■ipenetl out l>y a eaielul btudy of double stars. " 1'he sindy of 
doable stars wdl always be itiioresl' tti; from the Newtonum {insnt 
nf Tieur, and iti the case of tbe brigtit«r pAirs, tbe speetnwcojMC 
ll* termination of motion will lead to a knowledge of ihv Iruo 

MilMHi in space or of ibe absolute dim ensiotia of iboir orbits. 

■ll bwnen ibeir parntlaies, 'I'be irrvgubiritiea in their ortiitat 
"inoiions (aJrawly ascertained iu a few coses) indicato ttio prcsmico 
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of ditturbiD^ bodicH. Fnxn ibe n-itroph^tkal point of ricv it i 
hoj>t>d thai luucli may U- !4«rnitl from ihcir ■(tidy. When ww 
ftblu to nmui«e thi? plcmonla of Ui<- orints of aay looo ptir» i 
tabular form, witli tlicir sjH-clnwropip hUtori', bo(L of oonitilu'i 
nixl ot rnduLl n[ii.i*i]. im-luiling I'nr vnrli iIut projicr motiou and il 
Mlar CDin|>cint-nt, w« wbnll bo in it position Ui attack questiooi 
relating (o Ihv uoniitruction of tlui tidfrnoJ bravAaa, vhich are %n- 
dar buronil tbn rvalm* nf rrn^onablc opcctiLilion. In spite of 
nr^lccl, the (otithrm «>yKi<'iiia nlrcody cxvt'nl in importance those 
nf tbe nortb. Among them iita)r boquotrd: ^riua, « Centaiiri, 
y Viipnin, y Lupi, y C«Dt«uri, y Circini, y ijcitanli^ C Aquarii, 
41^ Eridani, a Cni<-i«, l> Miwctr, 4 Aquarii, w Lu)ii, £ iworpii, 
f> Pliutnii-i*, i SdgiUflrii, &c. 

" Jt in tnin tbot n Crucis i« not a biaarr. It is Mrliapa all the 
morr rrmarbable, being one of tbp bri^hl«wt star* In ibe eky, and 
fliown by pbotoemphy to be *urMuDil«d br a clusti'.r or ralbw by 
rings of rerjr faint star*, in ihe centre of w^bich the tvu l^rK^ stars 
an, as far as can bo ascertained, absolutely stationanr." 

ttonw fraiJtiea inseparablu from u» poor humans »omHliro« turn 
out roal adrantngea, and Mr. Innea is to be ranemtubtcd on 
poaWMing so robust s bdii^f tbat " Ibe southern »yst«mB Mfmu/y 
exceed tn importance tbow> of the north." It is a gond cived for 
Mr. I noes, and it is devoutly to bo Iiop«d tint so round a working 
ht'poth^is, in a niil(l«r form, will taJio root in eT<rry «oulh«m 
(ibwrifp. Tliiii doBB not pWTent its Nortbertis liiiKcing tbe WM 
lliat alrttidf/ ii a jitttx loo previous. " Aiv not AUaiia and rhorpkri 
rixfr* of Damascui!. bettiT than ail tlia wali-n of lunw-l ?" 

Indntl, ibnrv is a loo genural aiiN(.-onco]>liun of tlio Htate of our 
Itnuwiitlee in mprct to double stars, So far aa thiiip ant at 
pnwrnt, tbn gnat hulk of knowlnlgn lutnrally roMa with 
HorllM-m NTstcau, tlray having boon uiulvr bifijiosr and mon- i-arvlol 
ubMtrvntion. A few yi-ar* luince tbu Burnliam stars will iindoubt- 
tslly Kinlerialljr incT-ivf nnr gniup uf ibo nulijot-t, but i<veu 
tiMt nortbcnt (yilrma •* ill hr uooud ttioM* of tlii> mtitb. 

Souhl" mam may ln' inirnwting for varioiu na'tona 1— 

<i) The factnf a *lAr lM>iiiK binary is lb" ohief point, oiid if 
(wriod in fairly u«ll knuwti Iticn it« inliTci: is in4-r««t4>d. 

(]) Stirn kiK>u'ii to bo binoriuw. but wl)o<e perital vi< can at 
|)twi>:it ni<T>-lr n»ki> a k'"'^ al.aiid •tnr« pLvtiinllr M)nnfc1<.-d,4.-Diiii? 
tMiit in inl>-t>vl, wliicii ihtcrt-iit i9ri«« Birooidini; (o (Ihi vjHKiai 
(v^-nliantiiii of a-iuili )wr, ourh n» miitnul nf colour ur niognitiHle. 
M'linrnlioij, jinifH'r tuotiiHi, and •[>i?rlrom.-o)Kc molius. 

t.{l Star* wbicli nuinot fairly Ix' iiidudi'd i» i-itlii-r of ibu abona 
but havi' MKiKi ■(i.s'ial (H-nilianlj-. 

(4I The onlinnrr doubln. 

In ihctiillowinit hit h (II Im found lli(><M> Man. willi tbiiir peniola, 
ubidi niny b*> ini'luiliil in Has* (i). ^1 lUt 5 anil 95 LVii an- n( ««r; 
short [tiTioil, pmaibly undur 10 years, but iwt yi-t di-trniiinML 
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< P(^g»i 1 1-4 

iEqanlin ii'5 

^S»4 32 

SS P^ui 34 

4> Comic 36 

fJDolpbini aS 

S,Jlit 34 

(HiTCiilis ,..,. 35 

^6t» 36 

» Prjoi 37 

t Cor. Bor. 43 

ft HereuUa 45 

02 369 48 

02398 5» 

/' AndrOTnedn 54 

99 ll»milis 58 

i UrtH) Maj 60 

C ('«ncrj 60 

7 Cor. Bor. 73 

OS 18s 77 

0Z«34 77 

OZ>35 80 

02400 81 

70 Ophiucfii 88 

Z >38 , . . , , 89 

>■ Oygtii 93 

02 324 96 

^ UrMU Mb] 97 

2 30**. "=5 

■ l<rv)fiti 115 

j Bo-Ain izS 

36 Atxlrocnedie I40 

15 Can. \'en 184 

q OaaioppitB ........ 196 
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^395, ■-, ••■ >6 

; Sogittnrii 19 

9 Ar^itt 33 



^416. 



33 



2*173 46 

&rius 53 



a CentMiri 81 

7 I-Wpi - ; 83 

y (liiiilauri ........ 88 

S ^-lUoH* 93 

fScoFpli ,. 105 

4 Aqtuui! 139 

r Cor. Auit 1 53 

y Virginin ,.,, 194 



TluHM >n^ by no meanit aJI t\te pain for whiob orbitn Iiavo bw>a 
iMoiPUt**!. Uoiiglilv thuns are 50 iiiare. and Mieso would Ik> prw. 
parlKiiii'il Ncirtlt itdtl South u 4 to i. No useful purponu an btt 
turxtil bv v'l'vuii'K *^^ aubjecl furtli«r, ett|mnatl)' an Ibe list 
givfii by Mr. Uuhm hj no ineaus reproseut* bi* cue to it* fuUmt 
ailvniitaatt. 

'I'Imi Oilalofcui' oontvns, in addition to nwi.r nihor wide pain, 
vnrthf of incltiaian (rum some pinnl o( v'mve, avtry known 
kiiutlxTR double iitar wlucJi Ula witliiu ibe (olIowiDg liniita u[ 
iluiiini.'C >— 
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Southern Doublt Stars, 



Uaft.al 
Vltmuj. 



Liniling dirt, 
oil 



I 

3 

3 
4 
5 






[No. 288. 

LimiliDcdMb 
Mt 



7 ■ 
8. 



3*> 

»S 

20 

'S 

lO 

in all 3t4Q Btan, of whicli 

31 percent ara separated leaa tlian i". 

24 „ „ „ betu-eco t" anil a". 

55 t. .. ,, o«er a" 

Ilenco Mr. Inn<vi infiTS thnt tlM» p«irg iiwl^tr s" ]mibnlily exceed ] 
ill number lliotv bctweoti 2" and 7", ivnii'm Wring thni ihr Inlt 
cl>*i< ttm tw iiuilj Hrn, knd thnl villi few rxivptionx nil )i(un| 
imO'-r 2" ditlnnrc iv<|uirr> ijirrial caru tu lUttrct. Tbu in too hs-l 
purtaiit tu ■('a'|»l ofTtiand, anH jiiiil now them is iiiauffinmit tim* 
t4i go ihnrmiglily into tlHt quRsiion. So mniij'{ioinlii nre iinoliwl, 
kiKlit in uiMnft; to fciiind siicli lui luguniiTiit on nxuting cutulop^ra 
whicli vvn mmlo for thu 11 c«t ftat tar opvciol ]>iirp«)iii.-*, Judeing 
from onr invn vxpnrimco. Prof. Burubnm inuil hsii! «i:«n namBrrs , 
of tlftublp* 5" "r 7" npMrl wbicli lie <iiil not cnlaloguc. Tlit| 
ftilluwing Inllo »1iowh tbu •jieciaJ cliarButeristMai : — 



W. Ii«rtclHl .... 99 tiara iiDiler a" 

W. Btm*« 20 

U. tilruv« 313 

Bumham 723 






94bo«ii«Ki j"-S". 
340 .. J"-^". I 

lOj „ 2--*". 

346 - a"-*". 



Tt» ttMD iu th« ca<alog>Mt arc amiifrrJ in onliT of K.A. (1900), 
witli Ibiir iliTliuntiona, mtgmluilesi, and »M«iin^ *u(i|iMnailed, 
vrhorv rrqiiirvd, witli cuuMoui notn. In a fi>w cum onl^ hare all 
Ibo aiMSurM of a |xur in'I'ii <)uotfd. a HtlM'tioii tiillldviit to »\mw 
|1m< lutlurs of tb<> [Dur. I'uiinidrriiiK tbo unrutitfnriorjr naturtof 
nil^oftiio mi-Biiuni, Ilii> b a him MorM- jirnvKlpd tlM hilnt 
RMarniM are Kitrn. In a Kviionl uay ut b^ltcto iliia baa beat 
don<-. 71tcr«> nr« tuaiiv oilwr |xiiiits, aurb a* nntinilailta. nomra- 
clalurv, colour*, and (■■raoiial «aualioa.wlurbMr.]tiii«ahM braoebl 
funrnnl in ■ up iolercslioK *ai. Dm ijOMtioa t4 napi^MM 
alMii) niukt lull- hii-ii an pnnrstoua piece of work. Hraat can baa 
bMU talurn to uaiiw i-ttch dt^r altrr ii« tlim-ovrrrr, f<rrh3]» too nsrb 
mrt. K<»r inWtnpir a "fn^ nj f-sr* a' Ijilaodn 11. atM) at th* 
of tha measti- 'ih £) <*r Irarn iha it » X 

Uow vudi h' ^>ci>i anarSaili! U tial 

it i* titat any iifanrviT ntur tauufibl ot pB w apal oiHtioa m on 

\,^-fi.i: uill: .Ii>uIJi->tar nl-rli. II t|w CHttp^KT «>itl*il. :<■! hia 

rnginal n«««arv«. Hi -laM 

... „....,.:..;. 1 L.l.-„l(»rBOfktl>-"iIaiija»U, ^.- J.ai» 
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tJtpitd rorrectiors to Ihdr observed aiiRle* aDd dislano««. Homo, 
atl<««l. of titom (wnuctioTiB nre of doiiblful utililj, but id l.ran- 
tmbiog (h« results. Mnf h^ve tQmtlimn Wit uW antt tomttimet 
tmitUft.'' The italics are onre. 

At the etid of tfae Oatalngue Am indexes and more recent 
SMAurvs, wicli a mo»t latitabli* list of works and pnper« on doiiblo 
■tan. «acU uork a«companJed bv concise notes as to il« rontt^nt*, 
(brmioK a worthy coitclu*iion to au eniinentiy useful, intetrotitig, 
and practical work ; and may It. aa we beliete it will, give nil 
impetuB to ubaerrars and inveati);atorB, tbei^b;, in some nmasure, 
marding Mr. lun«a for hia labours. T. Lewis. 



I 
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Variation of Prntmat Equation tcilA Stellar Magniiude. 

Ij comparing thi> r^uita of ob»ervalio!is made with the beliomeler 
■ltd tranut-cinle it hai beea fouiul tliat ceriuiii ililTereiicea of 
Bigbt Asc«n><ion« an found to iticre-.i«f in aiii»uiit in order of 
■lar-ina^itiid'; — in other words. llib KiRbt .As(*ii»ii>iia of Ihn 
foiuter siar* from oliBervalioiis witli the iruriflit'cirtlt- art* found 
to be »y8leai»l»c«lly liirno coiniiared with the brinbiiTr alnrs ; tlte 
fainter tlic star the greater is the error of Right Asransioo as 
ipreu by a tnuwii-eirole obaen-atioii. As early aa 1831 certain 
dwMrditnc«9 in lieliometer obtiervatii>D« ftttnu-Ieil R«we)'s attention 
l« #urh n powbility, but it was not till 1878 that the (jueslion 
forced il»elf into prominenoe. IJurLni^ the favourablo oppuHilion 
«f Mara in tlie previous year Dr> Ciill was making obwrtatinns 
witJi the helioniuter to determine the parall.ix of the Sun, and 
these obaerrations nttorded such clear evidence of tliis discordance 
that he applied (o th<- aiitliorilie^ of eereral ob^ervntories who 
vcre makitiB a special c«rie9 of obflcrvatioiiR of stars for him to 
mresURale the matter. 

Con«M|Uivnlly iinesli^lioii of the •iibject was made dimiis the 
■ii^uiiiB TMrs by DnVhujM'n nt Iieidnn, llosf at Albany, Itecker 
and Kiistner at B<^rlin, <.»t!l at the C^irm. mid by the Astronomer 
Kutal at Greennii:!:. Tlie method gRnerally adopted irt,* to place 
ill front of the ohjpct-gla*.« 'wreon* of line ivire gimie, which 
partially oh^urud the ilar's light, and to mnke obtertations of the 
Mar in cour^o of transit over bnlf the wires nilh its nattiml or 
full Irght. and oier the otlier half with its light artificially reduced 
hv the iitwrtion of the «craen before Ihn ohjectire. The excess 
of Ibo time of trannit wilh screened olijerl-glaFs over the tiioc with 
tuiMitvened nbj<^-gia«R divided by thi> estimated red uctiun of light 
la tenus »f Mar-nia£;uittiile constituted the ninnimt of error for 
obp ntBCiiitiide. Tho chief objections to this method seem to be 
tho diDI<;ulty of <teterminin^ the absolute Tilue of the scale of tbe 
•cnwo mild an injuHoiin effect that tbe intor)««iiion of the screens 
might have on Uie star's imagg ; and boyood thfM, tlie tacit 
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Variation of Prrsonal Equation. [No. 1 



UHUBiplwHi raiulfl in tbo rododion that the smr is ranMaat otat 
Ute wtiola nuigo of RlAr-miigniiudm. A (tw of tii« nuulu tP'on 
below- will (bon- tbo pociiblu tuBount of nriktion among dittenat 
o\mvttct*, mill iiJki) give a crilvnoa uf the gaooral ehuseter o( the 
«rrur. Tbv valiivs tor thv Groenwivb otMorrvn bavo bo«n abteioed 
by taking ihe inwvQ (i'75 nu^iUule) of ibo pbotomalric valuta of 
tlu' xcni-Ns givoo by ttiv AitroDomsr Uo^al in tbo paper mi the 
subject (Mon. Noc r<^. li. p. 45;) ; the sign -f indiatn* that tiw 
[aiator star is obMrved too btto. 



I 



dimrrtT. 



V>)u» for 



Otemc. 



on* miif . 



Buk«r (BwUn) 

Bom (Alt»nr) 

KbMotr (DtrUa) 

Domibni (Oifoiwlcib} 



■ 

•fo-ooTO Tfair«k*rax (Qn«rairkb). 

'fO'OIfO Ixiri* (Qr*miwioti) ... 

+ 0-0019 Hnllii (UniMwiali) ... 



+0-014$ . OnbMD (CtaabtidgB} ... 



• 
+o'«»6i 

+O'oi4fi 

+9*0 1 qt 

+owMa 



III the 'Annate of the OipeObeerratory,' vol, rit. pp. 4i(^-l>6and 
704-716, Dr. Auirera M>Uected and djacus««)l alt araiUblx ilau 
oulhis qufiatioQ will) refvrenco to theobwrvatioosof tbestan mn 
fur Dr. UtII b^ vahoiM obMrnalonee in conD^xTtiou virh hix dctcc 
liiinnlioii of tlw koIhf {wnillai from obaomuoiiii of the planet 
Victoriu, Hiippbo, aiul Iri*. A« a nvull of th« dijK.-uuioti It 
following tiiiili! waa <WucmI, exhibit tug tbo ob>em*d and tbcuratic 
TaluM for till) iniMnobwrvurut ibu obwmtarie* of Bi-riin. LvmIco 
Capo, Iivipiig, Oraenwich, aud Cinvinnali for oae ni^rntttutu :-- 



ObvrtDtory. 



B<vtb 

Leidmi ». 

Oipe i(H + PJ«.P. 

U*p«*<M + l'+0;«fcr. ... 

4^ J(ll + F)ikT 

bilpaif ».u... 

Qr«f«vWh „ 

OinniuMi). 



Tariation of deriatioa from 
Bt«lia (j-fuoi for oa* mg. 



Iri* 



0*0000 

+«rooia 



+O-0IJJ 

+o'M»n 



Ti Maria 



eeeeo 

+o"0iJ9 



+00110 
+o'0)oa 
+0-0071 



Stmtto 



* 

e-«oeo 
—0-00)0 



+o«t»t 

+o'oio< 

+0-M11 
^-OVlAl 



Bnpirital 
comeUoa. 



1 

O'OOOO 

— o-oooj 

— O^ltt 

— a-0117 
— oraltl 

— arootj 
-0^1 JS 

-O'Oljl 



i 



Vcot. Ni-wcomb, in hi* ' CAtaloguo of PundnnirntAl Stan 
1875 atn! tyoO' >wlwix'd to an Ab^Iul* M]r*teai,' pj>. 161^-185, 
abv ilitcuKM-d tliis >iibj<x-< at «»<u<i li-ut;<h. Troui acoiaparicon tff 
ruiova rotaloguu ho arrit-oa at tbo diiKiu^tfu that thero 
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wtU-iaark^ diSercfio: butn*<.>en tli« gi;iienil amount of thi* error 
foruii^ uiai{aiLu<,l« in eyo-uiid-cjir aud clirotionra[iliicoli80nations, 
■a will l>e apiKirnat from lli<; folUming luble wliii'li hv (^ves. Tlxt 
+ Kgti indioUai ttial Urn fniiitcr atar in ohimrt*tl too late 7— 



I 



I 



Otmmr. 


E7e-aiiil- 
rar. 


OUwTer. 


Oaana- 
gf»|ih. 




• 

+0-OI*] 

■H)'0O74 
+«ot it 
+0007J 


IVltara iibMrron^ iSAj . 


1 

-t-COIl* 

-|-o-(»S7 
-|-o'oii6 
•ho'0048 


Pulkufa vWnim. 11145 . 

'»ti-5i 

Gap* obaprrtn, 1879-86, 
{"ftrui oUnrrcn, t86i>-So. 


Qrecnwicih ubterranv 1 

•854-86 / 

Boh^AUmii;) 


WuhingKm obMcren, 

iK*i-65 J 

Wbhingloii oh>irn«n, 




+0*0091 




-Va-oot5 





In tbe introduction to the Gape Catalogue, 1890, p. uiii. 
Dr. Gill, from & mutpari^oa ot nrJoiia catalogues, abowa tlif^re in 
00 aeiuible sjftteianUc diS^rcQce dcpt^ndiug on magnitude ia tb« 
cane of the dm-tinatioRs, nor, indtiod, can aiiy he Im-i'd iu tlie case 
o( tlie Kigiit Aftoumioiis ; bur ttiiM, uh Dr. mil points out, » not 
becauao tucli iliHlirvnciis do ool eilst, liut that iu moet catoIogiKK 
obMOTlUiona (l«poii4 on oiaoy obaervorit, and that, in the maiu the 
tvvr^e Bi^oitudo pffsonality «ill bo fairly couatant. 

Prof. Turner, in Monthly Jioliee»,\x. i.pp. 3-i>, bosoontributod 
tliB Inlett [Ki|i«r vii Uiit subject, and rightly condudea, wo think, 
that tli« OMtluxl ho lius odopUid, via. the use of photographic 
Rieaauran, is much Ibo hotter method for del^ruiining lliia mnidtoua 
vrroT. t'roin a etraiparison of tbe Oxford pliotograpbic plnb.<a 
wttii the L^ibridg* Catalogue, 1875. '*"* whit-h compariaon ntoro 
than 600 pinim bnve been already lueiuund, I'rof. Tunwr htut 
d«duoeil a very nlusblc determination of this error from magni- 
IwIbs s'o to 9-5. Unfortunately, the stars brighf-r than 50 in 
the fvgion omler discussion aro tiot sulGcienlly numoroiis to givo 
a ntiiatile deterininalion. It seems aa likely as not th.il (or slara 
down to iiug, 5'0 Dicre may be no very appri'ciable vanatioti of 
DMpiitiidu ptTwHinlity, l-'or stars from tna^uitude 5*0 lo 8*0 
Pruf. Tnnnr linils thai thia iiuantity uan be nell raprodiicnd in thu 
(arm of a wintciton, 

conitaat —0^013 x magnitude, 
am) (moi 8*0 maf^nitudv, where tlie gradient aeiudbly chaogM 
dowunnlN. 

oonetani — o''ioa >C maguituda. 

Tbu Dbaamtl ijunnlitiM arv aa (oUowa : — 



M 



Corrttpondenee. 



[No.; 



Comjinrifon htttttttx O^rftrd Phofeffri^ie MiOMires and Cufnlridg* 
Trantit-Cird^ Ohttrvati^na. 

(Til* •tpi + indimtM that Um Ckmbridp iLA. bc Dm. i* Im> nuU.) 

Limit* «r Nu. of 

Uaitiuiuda. Stan. It,A. Due. 

i-oto3-9 4 +0M1S — o-ii 

3'<» « J*9 7 +o"ii3 +0-18 

4"0 « 4-9 9 +OM80 -039 

5'« K 5'4 3* +o*i3i —orn 

S'S « 5*9 30 +0'H4 -<>*3« 

6'o „ 6*4 8S +0-104 — o"30 

6"5 » 6"9 M7 +0-093 — 0J7 

70 „ 7*4 3«> +0-084 —0*33 

7*5 " 7'9 504 +0-071 —0-12 

8*o I, 8'4 SJ' +o'oso — o-is 

8"5 „ 8-9 iia6 +0-013 — o'oo 

9'o ■. 9*4 *«» -e^oj? +0-13 

9*5 and over 438 —0066 +o-»fi 

W. G. TlUCKEMAY. 



COERESPONUENCE. 

3*« (;k« fiitfo.'* 0/ • Tht Oitfn-alon/.' 
PniodiaU Comeli due in 1900. 

OKXTLEUK!!, — 

I Hhoiild hniei been obligeil to lue Uie »iiif;iiW iiuidIht in 
Ibe beagling to ibis bn<>f cocoinuuKalion wrre il ivut t.linl 1 nm 
n*uiiri(led oi the gtcry of Uw ppiwm wbo, wlwii ditappoiiitcil by 
ft I'loudy «k}' of Mie'liR an c«b{>M>, ianoc^nllf aslcKd ubLHlwr it 
cwild ni>l be bad oi^r again di-M doy. Tbo lu#t of ttie [nTiodiml 
oun>vM 10 wbicli 1 refrrred in my k'tlcr on \\w subjotc at. t' 
bei;iiining of Ibta year waa tbf one whifh wii« diM-oTennl 
Air. i''inlay at Uio Cii|>« of <ioo4 llup« od lb« 16U1 of S'liftfiii 
tK86, and [taiaod ii« pL'rihvltcin on tho ajtid of tbu lullowii: 
Koi«niltor. The p>>ri(»l wa" found to Iw bImiuI 6j ymr* in Inigt 
aiid Ibe <x)oi«t duly relunivd in 18931 ^^^* '^ t>uvl A* pvri 
helioii on iIm ■6th uf Jiitti?, Anulfaur n-iitrn thi-n-foM is diw 
abotit ibir |>ivM'til linK>, and prolxibly v.« mny h«nf of il* apiKitt<- 
aiii-i> bclorv ur «odii aflttr tbi? [>iililimit«n of intir Jnniur}' timiiU'r. 
Tbt' only otber comet e^pt-ctcd to ftiini ilii» y^f i« lb" ■••^>\\\ 
onL- tbtx-ut ert:vl by i'mf. llnniani at the I.i*')i ' 
t6ih uf.l'ilr. i>'H,i. n'liiil a niotilh tw-ron- it" 
The (■■■ri ^iii-«l In N* uli-' 

Mr. iiii: ; ii, |<idiliBbcd in ^ 




Ju. 1900.] 



ffoles. 
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eol. 305), but it Mcapud obB»rvation both in 18S9 umI 1895 ; tht 
next return will be duu towurd* tlie end uf 19OD. 

It sliould also be ueiitiuii<rd ihat Die comet dU«(>*«r«<(l by Mr. K. 
Swift iti CtUirornia. oit tbe 10th of Nuvembtr. iKi>.|, nns found la 
b« Dioriiu; in an elli[itii: orbit, with a period wbii!)) Dr. !^>-hi.ilbof 
(lift. jVutA. No. 3367. vol. cxixvii. col. 37) dwttinnini-d to be about 
5'8 }*Mra. so tbat a return would be duo tou-ant* Lho <!iid of nest 
luuimer. Tliin ii n vi^rr iiiU.T«iliDi( l)utr, owtnx to thcdrcum- 
itaiioe of ila (irobnUi! iilcnlily Hitb De Vico'n at 1S44, and with 
1a Hirv's of i6;S. Dr. ^t-bulliut' tliiriktf it [iroliaMu tbul ihoobjeot 
Mvii onL-u bv (iold»obmi<ll at Paris, on Ibi? 161I1 of Mar, 1855, 
wu* rt'oliy iln' Baiuf, and iiddi : — " Sa di*tnn™ pt-ribt^lir i3»t devenue 
di-|Hiit< i^S$ tieiinibl«ni(.Ti1 pluti f^ntitdu i)u'au]j«rni'nul, rt olle au^- 
B>ent«ra enmru iiotableini'iit en 1897, vjiikjuc k liii|iii^llrt U comt'te 
t«ra nltts voiniui! de JupitL-rijuVii 1885. Ct^ttv circunatnnci.' reiidra 
furt diflicili' la dA;ou(erii:il« la mtiivte & nan prochtiin rvtour.' It 
would mvin that, like Huluir«':i comet, it in irnhjod to flucluatious 
of briglilne9«, and thai one of ibiwc cauKed its comporxtivo 
brUliaucy and visibilitjr to tlic iiak«d «ji« in 1S44. 

Yoiirti faithfully, 

BlMkheMb. it^ Dgc:.4. Vi. T. Lnrs. 



NOTES. 



^^Ot)i1ft JToTES.— Hiyrr Winlher given in A»t. Nach. 3605 lln* 
Bbvriite formula) for the corrt^clioaa rcquirvd hj liia eidiemvria 
nOinootiini^ Oonwt {i899f)i — 
Corr.inK.A +a* +o^ij (t-Nov. lol 
Corr, in UwL .... +o'*4 +o'-oa3 <(— Nor, 10) 
Tlio coni«l is probably now boyond the nu-h of nuy telearopc. 
hit nc give ail ^hempriii for lite banning of Jaiiuarj, wJtb tfau 
■ban correctiOM applied (for Berlin luidoiglit) : — 



ll Dl t 

fJw.3.... 19 3 59 
7.... 19 It 19 
froni 
UmI 
(or I 



N.Oot. 




B.A. 


. 




b ID ■ 


21 ,)b 


Jan. II 


19 iS 44 


aj 56 


IS-"- 


19 " 'S 



N. Dm. 

D I 

as '9 
t6 42 

rof. Bamard obu-r*"! Holmo*' Cornel (tS^i) 11.) ou Oct. 30 
_ Nor. 4 : tin* wirntiTiion re<|uiTied by the pph>-n>eria deduei-d 
from Zwiunt' corre-rt^'d eWmnlii wnn +o*'77 in H.A., +8"*3 in 
Uwl. (A^t Nncli. j'>04). Tiie comet ia prubaMr now too faint 
Cor furtl»er obwrtation. 



'). 3605 MDtainji an article by Dr. K. StrSmgrea on 
til iiy of come<«. He quoted Hen- Thnwn'a i«««rcKM 

9l> iliu (.'ofueC t88A II., which bad a decidedle hyperbolic otbit 
wtnla in Uie ucigbbourhood of ibo Sun, but nhi^b Tbncu ahowwl 
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kui beon morine in n pnraVila four ^i-ar* brForp, and mH'Mr utill 
in an pllipao. llvora* ruii«onsforinippMin[>liiat s nmilarnvuH 
n-ntitd bo obtained if tits plcuiatnry perliirfaation* for a Iubb pericNl 
wer« computed for other oooutte for nrhicli hyMrbolic arhats hav* 
been dndiuwd. llvnoe ho conaidvra it pfobooln that no conetii 
hiiTo hyprrbolio orluto bflfora eDt«ring ths plaiwUrr syvtem, iinj 
tint roiDOt* bvlonf! origjoallj to our own nrrteni. ani do not. lu > 
rule, KpproAcb it from otiirr »7«tciii«. )le point* out tliat tiw 
pbia«A« CAU infliinncp comet nr^ ortrit* in two *n)-«, viz.: (i) bj 
their dtrcrt nction ; (3) by tbrir action on tho Sun. Some com* 
piiE^rt fippcnr to havo ovcrloofccd th« latlcr point. Jupit«r and 
Saturn hmv »i?n"ibl]r nlTect % comet's orbit in this maonc-r, ctob 
wheit (he comet docs not approftck tbcm at all clowly. 

Mr. t>«lerick U. Score* hii» iovwttgntcd in Airt. Nach. 360 
tlwt dctinitive orbit of Comot 1894 IV. (E. tSwiftX vhow idmt 
n-iih IV Vico's Comoe is protmbfo. Th« cumct n-jw di^<wirrrd 
1^4 Nor. 30, and obscrmL till 1895 Jan. 39. The foltowiug 1 
th« final clenMnts aftor applring plan«tary porturbationa :— 

£pocfa TS94 Vw. t-o; Oacolation 1&94 Dee. 10-0 BuHin M.T. 

H S* 31' s8'-3 ±4'-i 

» 345 *3 iJ ■< ± 4-4] 

a 48 48 33 '4 ±aTT\i90o-a 

»■ 2 57 SS'8 + • '4] 

♦ 34 S> 37'3 ± 7'' 

ft "Sos"'9W9 ±o**o&65 

Mr. Seares propooM to te-aixaRiiiM> Oio quaatioo of the idtotEtgr 
of this oMoet witli that of Do Vico, takii^ tb» ubore defloUJti 
elcmenta aa his atarling-poinft, 

Ast. Nacb. .i<w7 aUo «ootuna aome obaemllooa of TiittU'a 
Oomet, 1899 III., matUt at th« Cape ObaerTsloir by &[r. lonoa. 
The f<^lowtng arc tome of ttie observed pooitioiu i— 

a. M. T. ApyL tLA. Afft. B. D««. 

dhm* hii«» e... 

i899Jiinei6 5 »4 '7S 7 59 i^'ai 17 S o-S 

July I S 16 44'4 8 17 5564 19 35 if» 

1 5 35 31-7 8 »" 40'8"> 19 51 45'S 

6 5 16 143 8 36 3S''8 

10 5 as 51*9 8 51 41-38 

The comet was 1:x<^M•din^ly faint and llie ob««rvatJi>n* am not 
conndorad good. On Mvenl <Iaj6 the only p«sibl» va* of 
olwerving it waa by twini; the Suld of tbo ejepiaoa w a ting- 
micrometer. 

' Btilletiu Antronomiuiie' f»r Noi"""'"-r •^•nufna a disatsaion 
of tbo orbit of Fiiilay'H Wriixlic Cocn' thrM returns t8S6, 

iKf,^ 18991 by M. C ScfauUiof. Titv iui>»"iiig aro the alemanla 
lor 1899:—^ 
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Epoch i$99 Oct. [6-0 Paris M.T. 

M 341° 24 7* 

- 3'5 

e 5* >3 7 h^WO- 

^ 46 19 12 

/> S4>"'i3S 

TlmQ i>, unfortiinuti'ty, no hopo »f set^itiA the coini-t ul (iiii 
rvlarn, u il is vary unfnvourabljr j*!!!!^-!!. Rut at tbe iiKxt ratuni, 
ID A.ngU8t tgad, it will Iw onlj' ximv iS millions irf niiti^n from tho 
Bortli, ftDd should bo connptououx. AfkT th»t il will inakn a cliwo 
■pproacb to Jupilrr, niid the orbit will be vonaideraMy modiGinL 

Tbfr Mate publicaHoD contains an int«re«tiDg artii-le by M. L. 
Pinrt on a method of deducins a parabolic orbit from three 
obtterratiotu of a com«t vitliout auy previous asauiuption us to ito 
diitanco being required. 

Thrrn in in tbo mme publicniinit u Ii-hI of nil llid principal works 
dnling with tlio cooipuUtion of orbila frniu Nun-ton to the 
pieannt day, A. C. 1). C 

Mntox Plabet Notbs. — The new planet EX, di^covi-rt^il by 
Ur. CcddinKlon on Oct, >, appears to belong to that group wba»a 
pttiod » Bpproitmat^ly ono-baK of Jopitdr'i. 

Anolli^r new plani.-t, KY. of Wie loUi mo^itudc, n-aadiaoorcn>d 
U. Cbatloieat ^)c« ou Dec. 4. 

be urtiit of the new planet BB shows some resemblance to 
lONH or the Inat plaiu^ta (90) Dike tind (155) Snlla. Menlity 
vHIt ODI9 or (Xlit-r of tbuni ts not impossible. 

AnotbcT planet, RZ, was discovered by Mr. Coddington at tho 
lid ObwTvatoiy in October, but this in couHidr^rcU lo Ijn almost 
nrrlainly idonltca) with planot {415), wltick wiu reoi-ntly sought 
lor by nliM without auccen. A. C. D. u 

OatTVAni. — NiTTiAXiEL E. Gbekk. "ni* anbjeet of thi« noN>, 
fhiMe drnth wiw brii-lly annouiici-d in our l&rt number, wh born 
■t ftrixtol nn Auguiit 31, 1813, the third son of Benjamin and 
II. Oiwrn of that city. At Ibe uKe of 1 7 ho hr^oan to rara hb 
Kving in a mrrcltant'o office in Liverpool, but linding thi* life not 
ie his last^, and having a love fur drnwiug. lie •■aiiiu lu l^ndoii in 
1844, and cnlcrtil an a atudent ut the Koiral .Acndrmr. lie 
marripil in tS^^, and about a year after niarniigi' H^llitl (loim in 
RL Joltti'* Wood, u*h<T(! hi* lived for 49 rears. Bf«id(-s [lainling 
in oil and watrr-ciUHini, he pumued llii' |>roi'eMio(i of nn art 
Uaehnr, and bad tlu: honour of aumbering Ucr Majesty, th« 



^^w« 




68 



Nottt. 



Princes* of Wales, aiid olber nittmbera of the Boral I-'mnilj among 
Ills pupils. 

llis uiroDomical work, u-bicih ui&r ba said to have begun in 
1859, coHHited cliiti6y in iiutkliif; drawiuK" oi celestial object*. 
His drawings o[ Itlan, made at iljaddira during Ui« opposition of 
1877. are considered by lUiuiy Itie most trusWorthy pictorial 
deacriptiona of the r>lati«t ever niada. Twelve of his forty-oiw 
sketches wen." tvproduced in tli« Meuioirs K, A. S. vol. xli?. 
AnolLer important coutribuiion to tvuronomy by Mr. Green is 
bis meuioir on Jupiter (Meia. B. A. 3. voL xUx.), nliidi givM 
resultjtof his observations of ihu planet from 1859 to 1887, aud 
deals with the (general cliauKL-s on the planet in these yean. The 
memnir is illustrated by a series of beamiful draw iiiRs. Hi* studies 
of JMiirs hi the oppuvinoa of 18S6 were uoc publbhed. but bis 
sttetches are preserved in Ibc rootua vf the Royal Aatrouotuical 
Society. 

Mr. Green was elected a Fellow of the Royal AatroDomieat 
Sodety ill Kebniary 1875, and served on the Council for Uievear 
i8i8-Sf). Hi- w!iH Preiiilwnt of the Unlisb Astronomieat a!sso- 
rtatiou from i8[j6 ()ct<iber to i8980ctober. Of Ute years be liai 
not be«u seen mui;h at the lueetines of the Society, as, partly fur 
the benefit of tlie benltb of Kirs, Green, and also for the purposes 
of his art, be baa H|)eTit his winters at Cannes. 

Not lodfi before his dealt* Mr. Green left St. John's Wood to 
live al St. Albans, wbeiv be died, after a short illuees, 011 189 
Norerabor 10, at tlie age of 76, leaving a widovr and suver 
children, 

ViK nre informed of the dt«th of Mr. Henry Jaroe* Carpt^nter* 
vlu) woa a iiti'inbor of tbe junior staff nt Onaenuicb about thirtj 
yiiir* ago. Mr. Carpenter left Orevnwicb in il>;4 lu lake up tli 
jiosilioii of AsaiHtaiit at tbe Durbam Uuivcnity, u'liii'h Im> heli 
until B f«w years a^o. His e«ii now occuptt-s tim post at IhirlMtn.^ 
.Mr. O-arpentwr died on Christmas Eve, 1899, aged 49. 



Toa Zkbu MEKiDuy ton Uxitkbs*!. Tnn. — The claims of 
Jenisnh'm '■<> k>' adopted as the prime meridian of iIm world tiatn 
lately been ri'tivvd by M. Tondiin d« ljuareD);hi, an olil ndvix-st 
of thi* pmnl. Hb cbtof vhjeclion to Grwuwich aeema tu l>r l) 
the ultmnte In there so bod that star-otnervatjous are inipouihlj 
tbe<re on 11 larKe number of nights in tbe ytv. We are bound lu 
any lliat un have never yet fdt this lu be a sufficient nmaoo fa 
BMktng lucli a radical cban^ as is sag^ted. 
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Bfimtoira DAluoirr OiuumrAnoira o» nu Lnwiot.— Carioua 
itutanoM of 111* olTcut of tliu isiagiiiBUon on Lbo Ruuva liaie hmta 



■ Ur. n. 1. Carrnniw wat au rabUaa IB Mr. Ji 
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nettted in Naiwt (Dec. 7) aud in oi)ur placM. A rouii? Udj in 
Vilt«liire, looking out of a niudow in thi* aftoraonn of Xijt, 15, 
thouj;hi flhe saw the air full of »timll builit-fl, which she *uppD<td 

^lo be the Leould Met«or», aitd on tnL-nlimiJiie tlii* to tlircv- other 
embers of ll»e household, tbMa jwrsuiu uTra convincncl thi^m- 
in» that tlwj were looking at a nitfl^or-sliowrir. Annttwr iMr- 

'respoodent in Eswx made a HimiUr ulaU-mi^nl, lu iltil uLhd ■ UJr 
«f Liverpool, who n-rota to a Imml [njMr. Mr. Dnnnttig, writing 
in ^aturf of D«g. 14, taya he haa not Hit! iiliglitciit doiihl but Ihnt 

fcftiian abaerratioiiH u-eti! i(uit« imnginnn'. Siit'h vfTiwta can ha 1 
i!y produced hy bdtiiliii]; th« nui.-It and eaxins, intimllr at 

["briglit aky. In two of lliu awn* incntiotKtu, thu objects, if tturj' 

I wem HQch, could tlo^ uuariibi}' havo hewn Tioonidii. lu thi> rndiant- 
point was below the iioHiun at ttic timo of tbo aappooed ob- 
Bmatiuiis. 



Thk HEfiixsisi) oy rur. CExrt'nv. — Tlio Berlin corrMpondeiit 
of th« Siaiutard nritca thai the Federal Council has decided that 
tlw new century is to h<^in tbroughoiit <i«nnany on 1904 ■ 
January t, and that tho ovont is to be celebrated by ■pecial 
I eN«monic«. Sinrri, howover, there aro in Uormany many perMHis, 
u in oth«r countries, wbo hoM that tho centmy does not b«g>u 
till i<joi January t, the jiappr war on the qnestioa is boiog ; 
tigorovsly rovired. It is nunounced aUn that in Sweden the yCKTI 
1900 is to bo <x>n<id';rwl a» Iwlon^iig to tho twmntietli century. 



Tiu Lniia BcLtptm np Becbudes 16. — The alnio«t total 

edipae of tho Mooii wait uhu'ritrd under favuumbin condilioos at 

Ineowiob. As to lli« ivilour of thu cclip»'d Afoon, lh« phe-i 

om«oon may bo counidcri'd normal, for at g'^'oteat pliaw th» 

I part of tbe disk in tho aliadow Bi>[><->nrr<d of a ilull ooppfr, darkest 

■ and Indining to rt-d in tho erntm. Tlif utiohscurryl |iirt at this 

pnriod appearod iinutiuallr brilliiuit, and lars;vr than was to be 

■Xpected Iroia tbo compiilMl musuitudu, which was j^xiva in tlia 

'Nautit-al Alounac' a« 0005 oE tho wholo diamr-Wr. T1i»m 

eSixts vera no doubt dae Ki ountrait and irrMliation. At earlier 

■nd Inler ttagos of thfi |>henoiuenon tho prt of thu dink in the 

(badow appoir«d dai'kor thntiil diJ at i;r«itv»t phnao; in fact from 

s black or dar^ g^oy just nftor Jinit contact, it pamud titroagh 

,«arions shades, benig at ono timi; almoit dark n^d, uniU it reached 

dark oraneo or copper of gn-atu^t. phai^, af(«r nbk-li tie ' 

^Bohnirs recurred in rwvenw order. At On-enwich four t^'lrscnpM 

fWerc emplnj-.^d for ob»wvnlio«i« of occultatioris of faint star* 

iluriiif; th^i eclipse. Oh«^rvaUons of ig of the phciu'monii giien 

in Itii' li><t in t-lie Couipnnion and some othura wirre ohtaim-d, iinMt 

n( Ll)«m by two or iuor« obsorn>rs, making 74 observations ia all. 
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RsBATtru. — "Sir. Lynn asks to call aUeotion bt the fa\\<i 
ill Ills letter of 1S99 Nov. 1, t>ublisll«<dinourDecw^bernuab>:r;- 
PftBe 441, Uuu 14, /or *' luuicli" r«i'V "nut." 

Kkuata ill tliei CW/wwt-m, iqoo. — We wgrol llint by inadiirrt- 
enco thp epocks of Miitiimi fur Varinble SUm nro giton in (]n.-«n- 
wicti Ct4-tV nme. To make thc»P roiiiiiiuoiis with thi^ yr«r iS9tj 
11^" must be iubtracled from ibc timet given. In llie Tablo 
Magnetic HkmentH od p. aH, I3.-4 lin«(,/br 67" 40' nr<i'f 67" 10'. 

Pbop. H. H. TriiTiER will giVe Ihrfp krl«reB on " Mn 
Astrationiir " >t the l{i)Val InKLitutJoii tu-rorp l{a»ler. 

TitK ih'aI Moiriing o( ibo Roysl Atirouooiii.'al SociHy will be o« 
Friday, Jntiuur^' i3 ; of tlie Britub Attrouoiuical A-Moialion oE 
Januitry 31. 

FbOJI as OXfOWt NoTK-BlKlK. 
Thb Royal Siniiety (IIiih* on Nl, AiwIntn'K Diiy. TUere U 
pK^liaiinary mtreling to bmir lltu Pn-nHl>!iit'!t AiMrvn, «tid 
prvMUl nit^daU (o lliose wliom ibe .Sotiely ilifii^lit* to huniHir : biti 
ttut tv*\ *vi«il of till! liay in Ide dinner in thn pv.iiin;? at 1\m 
Wbit«tiall KooiDH of the Holfl Mi-Irnjn>If?. «iini -hi-d 

vicitoni an' pn-wul luiil tJipre mn* »[H-ei !ii-». It lias i .ked 

in pruTJous yi'iir* thul tb- Tim-a n.'{>orl of tlir--v; ipn^hi-i mt-iih i 
b« dmwn up with n vw-w lo tW esi'iurion i>l niitthiik}; inlrie-Min 
tknt MUy bave hwu ouid, niid llw |ir«<f«nt yn\T «iu no i-u\<ptioi 
to Uie riil«. Tbi-rK vnH a vt-il of tieiill-t duUiiew oT<*r tbc mIirIi 

Iiroct-ntiiij**!. |>(ia«il)ly (1ik< tu uotowanl eTi^uli ill >South Afiira 
Mit l»ril l<«ylui!;h toM bii piiTllent ^lorv whicli «b« BpiAn-Hll, 
i-ont<idi^n!<l unfit liir piib1i<'ntinii. lit mplitd lu iho lii'i*l of tki 
Meilalliiil4. tiann;; hiiiix'll' rocetvctl l\i« lii^lirst liiMiiiiir ibu SiK-ift; 
con bestow, and ufttrr niont i;nii.vrulty doiti<; jiiiiii'if lu biit bnillir 
Mt.-dnlli»tn, tnodeetly iviiiarkvtl llul lib oun ifili-n.**! in •cit-tm 
bad a< any ratu U'Kun very fiirly. fur ui tliu njffr of live he Imi 
bothered his ntime !■> tell hii» uhy tun loi-oiiiolm-ti *rtv ricr pui 
OB to Iht^aaiiie tmin. ''I nrfiuinl in lliio W'ny," hi- (nitl. -'Of thi 
two, one mii«t be liuler than thv oilvi-r, ari ' 
Mhat "'at iImi (lood of tint aliiwunmi-"" 1 1 
alsit uinde an eir'-llntit fi[iii<ch m ^ 1 nil liiii •■ 

trbat the Tim** tuiid )ii* Miiil .* cuiilr! pr 

icifta whitrh the Hnyal Sni-iiity wnuld i-imlrr 1111 ■' .■\ kini!. 

[ Vhat ti« arluiilly nnid una tniid ihc iH-nnlilnl i|i ■ of il ta| 

,intli k>'i'{iiiit' iiiliid): " VViih n>i;iiid lu llio ii<-w ^itri ohii'li Ihii 
flMt Kc'ii'lT i» going I <r {'((lifer on hiimnn Liutl at lurs>-, no! 
«mld prf ilieu" 



OmoaDMiHo ilwii-n-i. 
AliD»nars. Iiai it fvc r i'^ > - 
III tl>e iiiliir)kiUiioniiT I'ln 
n>cej)Uy, «nd I wu iiiir|in«i-d 



< )if atar* m lariona NiiuUi; 
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onlf, vrtiioh tcciim Io bn auamocl bk the prap(>r rourae in Ihp 
"Eililnnalion*" to ihc XnulKal Alm3fi»^«, i« prnrticallr r<|uivftlent 
to ft (liminutioii of thn Can«tAiit of AWinitirai bj o"-oy Thb 
Uirow-* a curi<iii« i>id«-Jight on lJi« (b)ci«ionii of Uiu Pnrin Can- 
fuieaoii of 1&96. Aflvr n good diml «f ditcuision tlio Contlunl oC 
Abenntion wan nitvred from 8o"'^45 to Jo""470 ; ond yot no one 
WMMi) to bn au-an> thnt the usual prnctJcoot cotnpulonr in oqtiiva- 
icot to lhf< xue oF a cnlls^it^t lem tlinn jo"'40. If anjonv tiir* to 
wrify Ih"' fnrt bo on 'lo so by voriou* methoilt, of whw-b tlm 
foDoiring !■ one :— Tnk« iJie IJ.A.'s of aov star « given in tlio 
tM-day rpb<-niiTii!o« inid inlorpol«te in the ordinary wny for the 
*Kona diiy, (retting a itew sones of ten-dny valuer; repeat Ihia 
Moetft* Ijrn tLD>M, which should bring brtck the original niiinl*r» 
B the procris is oinct ; if, on the oiLor hnnd, the procfs" i» fiiiilly, 
«tt ihall gfit in thi> Ate operations five tiiu>^* tbi? error of ono 
opcraljon. 'Diii error uill be found to beo*'Qi (eqaatoHnl) wborv 
■bnmiHoii h»» \\« niixinium effect, ao thnt io each oporntioa wo 
nakc an i-iror of o' 004 or o"-o6 (approiiinai«ly). 



Op «>ur«* the error winniJi-red in the preoedinR paragmph is a 
.11 one, but it is linger than tuauy quaniitti-* whidi bnve been t^eiy 
striuusly du)ciiis«d. It cau be avuideil rilkir by the use of seioond 
Affereitces in ti>e iiiterpolalionx or be the use of an JRPivtttpd 
cotuUnt of abemtiou in l)i« l^iwluy «nli«ii)i>hile*. If tl>e]>e are 
aiouUti^l with a constant increased (ior this purpoM only) by 
«"'0S. then the UM of thuin with simple interpolatioR wiU b« 
•qttivalvnt to tlie une of the non-atii^iented constant on tliff 
ttmfc»— i. t. thme u'hoprepiire theephDnit-rides could in thi« way 
•tr* tbow- who use thfin th<' liuuble of using sooond dilTiMv>noP*. 
Thla MTuiiUI mean that if lo'^? is a^lopled ns the true i-onstnnt 
9l ■iMTmtioii, th«> io"-$j should be> uwd in forming tlve t^-n-day 
•ptieoMrides. At li^^l sight th<- di-ri« sueitis arbilrarr and mi»- 
MdtnR, but I siigi,MSt it for conuderutiuii. 1 don't lliink it is a 
lad plan ou eximiiuiiion. 

Witii^ on Ihi! stibjtwt of avoiding nnall erron by convifiitiuas 
1 *|i(iiild like to tneiilioti a sii;;gi:dtitiu inodo by )lr. W. E. Cooke, 
llinFtnr [>i the Pt-rlh Obi'-r»aU>rT (W. Auntrnlia). vtilh rei^nl to 
raititi^ (iyitro*. Tliv tuuul pmcitxii U to '* rniBa " the Bgurv 5 and 
all abi>V(> il ; thus -0,15 i» written 04 wh«n two ficuret are 
niiaitifwl, nni) -04^ ia u-ridun -05. Thin tuvoIv«s, aa is well known, 
a «nudl syHteitiatiu efrt>r. TIm: mtan of tbe twenty quantiliea 
'030, '031, '0.11, Ac. ■ > '04S, -049. is '0395: hut the mean of 
tfcflir •" t»»**d " peprrwntalive*. vis. fire tiiana -os, ten titues -04, 
itxl Br» times -05, i* -0400. whioh exceed!) thr accurate result 
lif 'oaos. Now Mr. Cooke mi^fiL-jita that wu aliuiild not raise <tH 
iJin fitus, hut only half of thoin, nhidi would xive thn comet 
rmult, ai>d liis rule in " always mnl:<; tlie Inst di|^t tvtn." Thtia, 
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'03s V04, &nd -o45k'04. It would do equally well, of course, to 
Uialca the lut digit always odd ; but there is ao reason to alter hit 
definite proposal, which soems a sound one. 



A rim volume recently published by Dr. L. de Ball, Director 
iif the vun KulTnur Ob»ervatory at Vienna, contains, among other 
nicntlimt work, two papers by Dr. Schwanschild on photographic 
Hlurmai^nitudes. Hu adopts ihe plan (which has been for some 
yuam tried independently at the Harvard Observatory: I am 
flattj<red to llnd that tliin fact first became known to Dr. Schwan- 
Ncliil<I through the medium of thufif? notes in 1 896) of taking stara 
eontiiUrdhly out of foeut, and entimatini; the hlackness of the disca. 
IliN work HiMmiH good, titit, to lei! the honest truth, I have not had 
tiniii til road hiN papt-rs couijiletely; may I add that they run to 
mimethiiig liku loo.ooo words — (iernian words — plus 40 huge 

IMgiHt (if tabular iimttcr? The telterpmss alone is a good deal 
iiiiKiir than I'ruf. Darwin's n-c«nt buok on Tiden, and not much 
nliorler than Miss (.^hirke's ' History of Astronomy,' and these are 
ill I'lMgtiHh, I huvo looked with some anxiety for a summary of 
(liti meinoint, but without succohi. lliiving made this confession 
in Ihe first iuitnnei', if I »«y that the author's treatment of simple 
faols sivins rather ]ionderi>ii!i — he brinijs a heavy battery of inte- 
grntion and fiirmulw to l«'»r on ont' or two elementary principles 
— I leave it open for him to rvpty that this is the shallow criticism 
»f one who has not reait hix ])a|>ers. 



AuTiKU'uu the lieontd.s were given up as a bad job some weeks 
a^i, tliert' ari* »litl sporadic storit-s iMnwrninR them. One was 
sent iHt' with a di'tiuiie rt-uuoit for " pulifhing up," bat I find 
myncU' unable to add any emWllishiuenls and ptvfer to repeat it 
rtrhtttim ; — 

A Uhlj. iW S»t*mh*r i ; Imi, irmt inu> a 9MVud-T«tF cmon? at lUthmine*. 
n««r Uublin. awl obilir Inv shi>[>iii«n wb (viiu: up a (laml <if tafti, mnarkMl 
Ibal (Iw hi<{Vil llw iii^lii viMitil W rinr for llir ripv>-tnl mcteun. Aftrr 
kVii(iIali\<n tw rvjilinl. " It t> tnr hrlivl'. nw'atn. thai ihv pubEic «iU h* iicn batd 
li,> |Unup in th» iuiiiiUt iV ltMt>r *hL.vuuj^«tar? ~ : iml ih^ bnni; Mkud tlw naaoa 
(>« ttu* pwautdv iMlnlioiiuHaB, W upUuttol. " Well ! t>>u hv. miami. ilw fiiv 

AuiUlwr **v>nv*[»onJi*nt. f cv*u> tb* north of Riurltnd as in last 
nuMilh'f iivHi*, st'iuU the t'o'.v*'* :tis; advert isonii^tit ; — 

Jk lajuUjr i,<l' Iaw.^^ bW Ivtt b%w>r ti ij«-. trui hnn- not fnK« bm 
SiMnt Iff' TVj "tfr* (iivv^ot ;-• rwum ;u :b, K^rin Aii-in^ ;be pwc vhI. 

•MMMM» 1* <w> "^ <^ .iMTuBUOHr L'<il. abifw i«ii>ti m ' 
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MSETIXQ OK THE KOYAL ASTRONOMICAL SOClBTr, 

Friiiuj', iijoo January 13. 

Prof. 0. ir. Diawix, LL-D., P.R^.. Praidtnl, in tli« Chmr. 

Sttfttarltii \l. F. ^'«vfAL^ ir.A., and F. W- D«o», M.A. 

Tnt MinntiiH of Uio (iniTimis MoL'tiuR uero read lui^I continued. 

JVr. Dyion. 6i prvHciiU bave bi.-«(i nMNiirod »inoo ttie la^t 
MtwtJii^. Vint, Dr. Auibronii Iuh |>re«enled Ui the SoL'i«ty &cop/ 
of U'm VBliiubiu work oa tuCronowiral inslnimiinUi, uriiich cuiuitU 
of t«-a Urgt- vvlumca, uid U prolmblf tlie stAtidurd Insatiiici on the 
MbJMt. Aiiotlwr present ri'wn'oil Mill bt> of ((reat iatvrMt to 
RHDy Follows, tlia Mooud volume of Dr. UoberU'a ' Pholograplis 
of StMv, Star CluxU-n, aud Ni^bulis': this wiuoiiljr recviteddi-clAy. 
The Puii Obsunvtirrjr bos also sont 19 cb&rta. each beini; un uii- 
Uan'tl I'Dl.trgcment of a cliarl-plato of the Aiiru^Tniibic Oliort; 
on* of Ilif^Mi hfti boen jml on a boKit by Mr. Wtul.-y Ui sbow 
Folbwa tliv nntiire of llie i>jproduct>out. llw orif^niil platL-o iim 
I'nlarif-il nliout twioo liu«ar. Wo bare nlao riH.'vivcd from M. 
Ui»oligff"liri;ii lli» Hrs( voltimo of the ' Anrialit of tli« Nitv Olwi-r- 
vatorv,' and Ironi tbu Aio<.-ri(.-au Nautical Aliuaiian Ol\iw a coLir of 
N«w«0(nb'ti • Tubltts of lTti«iu» aud NHptuno.' Mr. W. E. Wilvon 
ha* »Miit u* a fi)iuiofru]>b of the nebtiU in Cj^uus II. V. r4. 

\ vot» of tiniikit was accorded Co tlie llouora. 
fr. S. A. •SnuHjfT (r«wdJu)T a paper on tbo IXeterminitioD of 

Bnograpliii: I'oaittotia and tlve MtMiiuremeiit of X^uiiar Pboto- 

pliK). My objoc't in to call attention lo tlio uiic«rtaiuly in our 
iinowlcdg* of llio piMiltoD!! of lunar formatiooH, and to aitggMt 

}lod> for tindinii thvm uiore accumtt-lf. Sonio 160 |>oiiit« onljr 
r bwHi found bv m<Tltiod« having any |>rol«nsMiis to otmirac/. 
Bjr bj tlu) laboun of Lobrmonu, Uadlor, and Xcdson, atxl Uioa* 
< havtt all booti intMtured from tlio limb. HKtUer estimatnl tlut a 
TOL. Ullt. U 



74 



Protttdtpgt at Meti'mg oj 



sinfiJB determination of Wat, kioil might be ia error by S*. and Ims 
than half the nucnber tinvo booD ou^sured sa often aa t«n limea. 
It ia U'oII known, too, tW measiuva fmin (h« liuib are aubjeit to 
a peraonn) eqaaticn not included in Mmtler'a eat;iiii4t«. Ttie rraton 
why ag few haw taki'n up tbo work ii probnlily the tMliouH nature 
of tlie computAtiona neoe«s)tal«d by the Mi>on'a librnliooa. but 
ProfMSor Turner bna thoun that tbeae may be mudi •implilird by 
ttie oae of rectangular oo^rdinatev. Greater aocumcy uiay lis r 
eeenred by tnenBuriu]; from aonie known point inatHtd of from iWJ 
limb ; atid FraiiJt's di>lermi nation of thi* aeleousrajihii' jtoailioo off 
Moaliug \ givi^B a suitable origin. Froiu a tbott aehrs of auchj 
ineaaum of diMancea raoginf; from loo" to 400". I l!od that IU«| 
probAble error of a mean poaition, found from about llir«<M)ua 
of ftD hour'a work at tli« tt-leacope, ia about oive-slxth of a wecood, 
Ihia error being detenaioed from theohservalioaa tWnin^lvM. Tbe 
actual error will often be larger Ihan tliis, but it ludicnle^ a 
iliffer«Dt order of accuFGKry from that obtaiooJ by mtsautva from 
tli« limb. 

I have> also nwaanred mhim of 31. Loevy's exquisite pliotograpba. _ 
uliicli, at PrvfcHKor Tumer'a requeet, \\v v-aa kind eoougli to ociidfl 
expnTa«lj- for tlie pur|>o«e. l'o*iliie copiea on glasi. w iili r^M<am. 
w<-rapr«-f)iir«<l(tir<:«llyfromtlieoriginalDegatiT««b,vMr. Brlkm7,and 
\\n'. uicMsurcti wvre tuade nith one of tbe aalro^raiiliic mri-romrtera 
WJonginR to the Oiford Univeraity Obaerratory, A rvdoLtioa of 
OMQ ul ibeM platea bj a nsthud analo^oua to that dfriiied by Pro- 
frMOr Turner for tbe aatrDgmpliK-cliart plalen showed tliat no •tt_ 
nf i-on»laiila roiild bn fotuid which wuuld <-otiDe<crt tbe meaau 
willi iIm- aoociiU-<l poMtiona of 36 " poiuta of tbo lirat order." wtt 
any reaaonablw dvcn'f of accuracy, and tliat the nuae of tbe «r 
waa not iu tbo )^Dtucraphic au«>urrH. Tbew aenipted pooitto 
wen- ihi-rrforo n-JMlea aftOfCothar and Ibu pbto-conaluitB found 
l<r cufii{>ut»lioH- Tbo riM»( difltculty wa* lo dclaratine iIm 
t>ri4<tilat)on of tbn pbtn: ihte waa Bnally overvome by a oimh 
iMn«oii of twii, taiiMi Bndwr dilTiivnt libratioua and oppunt* 
illuniinatiiina. hut ulioniiii* a cunimun lono in tbti nciglibutirfioad 
irf the tir»t Rieridian. luiprvtuiou* «i>n- funDcd giving Ibe fel«n<»_ 
graphK- eo-on!itialr> of a poitii in torua of ita rnnu ru-onltnBt>-4fl 
aid of ihx urknoiin oriviiiatioi). Rqoaiion* for tiaditii; iba^ 
oSrntaliiHi* wcm tlwn maile by njuatinf; iImw riprnaiutia m 
o'llaiiii'd Iroin one plate with ihow lur tb* Mm* pouia ohtainad 
f vm \Vn titlii-r platv. K4 o^atioM mmv mad* raODaclini: Iha 
vu-unlina: (iiintK, awl Uie aolnlmi «Sc«ted bv l*«ai asnaR*. 

]l ivaa ih : ihat 07 out of tba S4 OMffliaam p*(a hj on* 

ptaie (tidi-inl h\ tr« tlian faatf a aacond frun tbaa«|ciiPD bj ibi~ 
uihar. t*oiii<i! u( itw poNttooa (oand daSaiwi bj aa uudi a* 15^ 
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The mfithoci, therefore, is one of gmt promise, and with furthei- 
ptvcMitioDs 1 ho|» tlutl BtJll gPcttter ut:cunu^y may bo obtotiuid. 

Amonffst iIk' uMta to wbioh tbean iiiraaun.-ii may be put I vroutil 
iMlude ibe prepanlion of suob a tiup of thu ftdioti ait uiu pro* 
Mwd more than 3oy«an ago by the Lunar Ciimmttleo of tiM 
Britisb A»Mcial.ioa, V.\\ sucli u has uerer yet bomi inudo, nltbough 
it w oulit Meeut to offer altuoat ttie oiily bogH? of seUliiig llio qwistton 
of perceptible cban^ oa tbe lunar HurlaiMi. Dr. Woinfk biw 
•bown tliat tbe Iwi^^it of a tuiiar iiiuuniiiiii eta bo foiimi with far 
gmtlur ai-curw-y wueo tbe allituO'* of thiti 8un uan bo computi-d 
iban wbeii it haii to bi* fuudd by ini-a^urei frtmi tltc icnninator, but 
tbiit b jKNinibie uoly uhi-u iIh- jxisiliun of tlm moimtnin \f knonii 
vitb Buou: a[ipKiaub to atvunicy. And, bLitly, tlio iiccunwry u-itb 
vbicb ibtwT phutOgrapbH can mivr be rnvnanri'd Kiigpnta tbnt th«T 
may bu Atailulile for yoi unuLbrr iiuiutii^'ntion oF tiip Mooo'tf 
pbynirnl Itbratinn, tliougb lliiiL i^i Itanlly a problum for nn nmaioiir. 

Tht Pfetuirnl cnlled upon Prof. Turuor to Mty ooini^tbing od tbia 
Hbjivt. 

rtvf, TtrHtr. I do i»'>l kno* that I hiivtt mnnli to «ay bovond 
expret-'otig; the great plvoaiire with which 1 haTc hwrd Ur. 
KaunderV [Mpirr. 1 «boulJ brii'fiy aimi up Iho «itiuition, I tliioh, 
by ayiaii; ibut Im> w^mn to mi- to htive ItMioiI a r<!};iilnr niiiw ot' 
<ti«llh. J biul not thf If4i.4t idva tbitl luiutr topoumphy wiw in 
nicb a bnc-kwunl stute as it spiHirently v>, uod 1 iTunt I shall not 
it too Miiffiiine in UVinf;: tliat il waulJ ttL-eui may lo put it nght. 
Mr. flAUo^ Kstly iteeinH to bife f^A bold of a way lo i;>'t Kicntt 
annimt<< plaoM oni the Moon, and I must congratubite him upoii 
having been able lo do this in the iiiter«ala uf bii bard nork aa n 
trhooliiMUter. 1 am i^lail tn huor him spi-uk so well of the miLTo- 
niftiT. Me bits found a new virtue in the xi-ale uf Ibeutrognpbio 
microm<>t<?r, and I iiliould like to say ibut thu {treciss totm of 
•Mil' which he has used was not prupowd bj m«, but by tbe 
^ttrononi'T Royal. 

The I'rtndfta. Coil .Mr. Sounder l«II us witb what ilegroo of 
■ccumi^ tbe epiienierid'n of the hbrsiioit lire now mcapuGMl ? T 
think then- is an ■•j^liumeris in the SaiUictl Almnnae wbicb givm 
Ibe litmitiim. 

.tfi-. .Saiindtr. 1'iirlirtiliirs lire Kiieri fconi which the optknl 
Hbrationo may be determiiuMl, l>ul l!iu unly pliice frum which tbe 
(ihysiiiJ hbration ean be uhteiiiiil is lh« jttrlintr JaJirbaeh. Tbo 
uiily oIIht ephemeris in thut publislied by Mr. Crumoielin in lh» 
iloulkJ-f .S'oiicu ; in this bcith the oplioal and pbjsical tibrationa 
are incliMb-d. 

Th* tr<Mfln\t. Vou mean tlie libnttion duo to the nnt^ual 
Rixtioii in the orbit and to the mtiliun in decliiiatioa, the other 
jKui iHHDtt due to Ibe nrluul uficillntiuu of the Moon. 

Mr. SuMtulrr. TIm) redl iMcillalioii uf tbe Moon. 

ilr. VrvmmtUif. 'llicBrcurat-T ol Mr. Saunder's method suet^itii 
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thfil it mtglil bo u-iirtli wliile to cnnj tlu; libmlMm iipliomeni^ 1o 
iinollicr dM'iiiul jJikc. TIicj am (tivcn to n sdi'tiiigmpliic dt-Ki 
But |M!rLttja it would In- lui iii-l! ti> g» (o thiMt> di-cinuil Iikuiv* 
tanU-Mi of two. If llie figun-a wrv Kivrn Ii> llirv>- |>]nr<-" >t woul' 
(■vrlaiiily lii* iii-uescuirr to itsc »Riiinil nr rtcii thinl iltSerfiu^ 
Poktibly it will bo 39 well III fuliim to g}\v anoLlier figure. 
shtiM bu gtuij lu liifir M liut Mr. SBuiiili;r ihiiikK, 

The J'rrMiilmt, Dues nut the cMtinuiled [lositioaof thsw-ntre iif 
II cni'.t-r vur^v ^vilb diScritncn l>[ ilJiiiiniiiitton ? If the (Tater is lUii-. 
niii'atts) froin tW HkUI or k-ft i^ ia»uIiJ srrni Uint lliurw ia dan, 
(if n mrt ul nj'ilenuitio i-rror id tliul tnsc 

3ir. Saunfltr. It i* difficult to di-trriiiiiio, liat that u wlictv I 
s(ltikDlj>t^ of the AiitraiKiEnfrr Un^nl'i ovale roinn in. Wil 
iv^ixl to uliat Air. ('maun el in anys, il i* llii^ tM-nutr of t1 
mclboit of mcuvuriTiK fruia a tisi-d point tbnt tbo libratiiiiis ui 
ddI be known witlt gri-at iiocunioy. Thn ruliii? of tbe lilmtluu 
(I'll! ill nocuratt! to O'l of a dei^rM-, but not to o'^'oi I lliitik. 

Mr. Hamliaiil. If a crati-r is i-lli|>ti(al, whicli point of it do jua 
iiifMiinn! f 

Mr. i<atauffr. Ttinru i« a difficiilly in iMtinuitiiig tbe CMtIra 
wli«n ihn I'mti-r in not cireulnr "t itot lo-ar I he (viitrn, but 1 Iid| 
my inciwiinn bIjoh' l!>at il is n diflirulty Ihiit ttm be cut <ivrr. 

The I'rr^itlffit. Mr. SHUiid^r'a i*x|xiiiili()ii Iilh sIioilu us wil 
wlwt i-i>iisuiumate eniH) IiIh formulii* are ajii'lit-d to liis tni'sna. 
but 1 think iioiif of ivs were ba rn->lulDii> »» ro bclitrvr )ii- Km dntii 
nil lliia wilboiil t4-n tii-atjr Itilwiir. I iiui <<rr t<;iiunitil u( lli< 
»etoilO|tnpi><<'fll mrlhoiU in iiir billMtrtv, bill I sin iitHlin- thi- 
iln]>KMii>ii that Mr. Muimilcr htm bit u|>irfi a lurtboil uhk'li ih oa 
itilvaoiv upon all pr^tiiiui mi-fboti*. I niii «uro 1 sliall txiire. 
tltu fading of tlic (ioL-ivly wlifn I offer our caii;;nlulatiDuit to bii 
itu his lutiiniiliitK comuiunii^niioni. 

^/r. Wt^fy tUirn hIiuumI a plioKi^npb nJ tlw iK-bola II. V. i 
btkea bjp Mr. W. E. ^^'ilBl>". oi' Ua^amunt^ \Vii.t Mi'cith. witli 
J4-incli ppll»<c(or, nilh an Mpoiure of ij Itoim. Hi- WIIi-imI Ih 
Mr. Wilwiti ofJinnrily um-d tin- Cailett plittr*. TIip oltjcct 
pn-viouxly b«n pbo:(>f.tiipbcd bj Dr. Ituberbi. Tbu iK'lxilo w 
lingular l;iv«U'>i! of ils "tn^iky i-bsinrtcr. Tlifrrc vi-n tievMi 
Iiii<t§ uliicfa Horini'd at &nt nn'id<.'>nlnl. but it un* lUvir llutt 
ihiMK tiiti-M Mitrt' trui- |>sH# of tbu mrbubu The )>liib- did m 
kIiow thiAx *o «>vll Its Ui^ (Hiiiitivu print. Allog«4her ibo 
M4-tii4<d to Iw of n cbaracii-r of ii> oun. 

JVr. /ii(x>i> (»b«ttini; u ' >)>li of tbi> Pli>i»k4 tnk'n at th« 
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iritli tbi< 6-iDcIi rarndor mounted uii tite rvilMtor. I mention 
thio becAUM MMtin people i|iiestif>ii wkvllirr il would W feasible 1<« 
guide (-xiTiepl on t)ii? mirror itst'ir. ai it «»« siipixMed llit* mirror 
iiiisht shift. Tli« |:i!ioto;;nipli uaa lakmi ou the liist day ol xUffi). 

i'rof. Tum'i: I teiipve ihi- Kfiitleinaii who ijuesliotied the 
frwbililT of guiding tlw mirror bv mtnritf of u wi>{>iinile tt^lt-coupe 
n » f^'iit lemiui wboin «(.• nre glud tu «<■<■ Iwru now, mid tlinl in 
l>r. Coitiinuii ; »iiii 1 tliould like (ii ailc biai tu ifefetul fats (Ki^ilioii. 

ITit AtiruRv'ntf JCifrtl, Fi^rhii(>.H 1 ma* ha ullitwud to luiy a 
woiJ bffot* Dr. OiMinion, l« atiow wW his ri'iil [lUHiTiuii was. 
It should tie 4>\nlaii)(!il, in tiiti Gnl insluiioe, that tins {ilioto^ni|>li 
was lakpii niih Itie ^o-iath rvlU^utOT whieli wum made by Ur.foui- 
Bon. and tlM> iiivrit of llw-ne uIidIi^tbiiIis is Uirp-ly due lu him. 
Bm thi-r» is jii-it tills piwiit lliat I'rol. Turner liii« bruuKlit out, 
Btinely, thiit the snulltK-wi uf llie aiar-ininf;«ii ii very much due to 
Ike Htable niiiiiiitiiig of ihe mirror. I think it i* due to Dr. Coinnioti 
to (uiy that iliai w th« vrry fioint In- liiu nlonvx ur^l; ho has 
said tballhert"lliftor,it prO|)eriyiniiHiitcd,«hiph DBirar«'lybi!tii ihn 
rase uulil luit-ly, in an ciipatilv uf (food uurk tut lti<t rvfrnclor. Tliu 
Rpeciid iiiti'iwsl of ibiTso pIiulograpIiH wo have bi^^i taking at 
(itt.viiuifh i« lliitt we have bit^u runiparini; the ri'lledor and llw 
trfnuttir Inih L-i]ually w<dl icounteil and uilli ihi' nume dork-uork. 
Dr. I'uiiinKiii ha.4 fur a lung (itnn Ix^ii urjjiiie that Ihe rr$Ie<-tur 
Itu not had juilirv duni! to It, becnuim it has bifn put upon a rlii-iip 
MAlce-khill iiH>iiniin^' ini<b(«d of on a lint-ruie uiuuntnif; ii» ha.* 
been 111" nile «ilh ret'raftort, 

lif. ('omuioN. Alter what the Aftlrouuracr Uoyal baa *aid, I 
dn not ibink t hai'o oov remark to i]ink*>, 

Tbt l\uid*nt. W« have pn-acnt in tliin room to.ni(:til a grrtit 
■iitliorily on »tr|lar pliotof^rapby nhom u-e ure all (tlad lu w«l«Hue, 
namely Prof. Bamnn). jlif;hl I (Hiifg;eiil that pMsibly )io woulil 
i-iit«r into tiM frajr and t«il us tbo rigbia and u'rDU(;s of thiM 
<liamilnl<iui-Htii>i)V 

JVo/. h, a. Ittirnnfl. I have not had anv experieitt« of a 
Tplla-ctiiiit telescope, hul t hai'v ceiitimllv hod tbe impre^ion that, 
it i« not at nil iroinparahle with the refrairtor, ««pm:dly for liauul 
work ; but (b" thiuics lliat bave h**n done in the last few yrars in 
ih^ way of aslrnuoiintal phologniphy ni(h the rt-flector bave leil 
nir to tliiiik that wWu projierly moutited. as Mr. (.'briitie lins 
kaid, il in ihe hptti'r i[i«lruni«Blfor tuhini; itehtila*. Il In far belter 
llian tliii r»'rnwliir for that work, 1 was much intwealed in ibis 
»«ry Srniitifiil jiicmn! of ihe I'kiade*, and thero ia one lliiii|f 1 
N-an mthrr itTtii-k with. 1 do not know etarlly wkat iilbereaAou, 
but il»-ri' sr<«nta lo be n tola! al>acuee in tbia |:arli<.-ular piclutv of 
111.. »l-j<-"t)nuahlo raya from tlw- brighter Man Ihat aw »een in 
t 14 inadt- with Ibe rvdector. 1 Aa i)ot know bow these 

I of, hnl 1 b(-lieie il is du« lo the Mipporta of the small 
I. irviir. I frhoiild be ("lad to have a tillle uiore iufi-nnation on 
isk »iib}ect. 1 aboald like to know why t)ie bright hIub iu the 
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Iifltl nro not aToi»,'Rni4-i) b)- nebtiloMlr uid bow ihi-M? ralbe 
ub|iH4ionnb c dvfeols tinre Lo-ti gM rid of. 

£fc-. (.'ommpii. 'Hipre ;i oiilj ddp puinl I ni«b to dntw nltention 
lo nrt(?r the vprv dfti^htfiil manner in uliidi th* .^utrouomer 
Koyal ha* viiiiiicatid n\j p««iiinn. 'Itieiv U one tliin^ in Ihat 
plw<OGm|>h i> l)M-h I »hoiiid like to apeak nbout. and Ihnt ti tW lii>e« 
.ih«t Follova tlie stars, which ve buve b^D told wn* due l«i b^| 
im?idpiit in tAkinf; tbe pbotosraph. tor aome rwiBon or aiioibef^ 
lli« clock wa* Moppwd A (t'w HM>ondi before tbe pipo»un; «m 
coniploleil and italiirnllT lb<- bni'Llor felam ii-uve > trail. Nun*' tg 
B«e bow h-fiuiifiilly thuDv little trails dMTra-« and ullimuti-k di« 
npppnr in ltj« roM' of two Bliirs tit&t are almost comparubti'. Yc 
(■an »M- fovoral Htars tbtre that bjv alinosi of ei]iisl hri^litn 
xnd f«t one lias a tnul and the oilier has wA. It appcnn to iitpJ 
looking at this, tlmi it nii^ht bt- put^sibl« to work out a »r)i<riu 
ini-n»urcmeDt« o( star-mnp-nit udea much more effei*tive thou tt 
nip«"urini; of Ibe d>!<i«. There is ono thii^ I irtu<it 'ar, SuD>e ii 
or i6 jenr«ai;o I drew a picture of llie nfbuLa in the I'lHodri. and J 
tinve a drawinp »howin|! ibo rwbu'a betueeii Mata and ;\lryotu^ snJ 
it nan oiaci Iras it is rf prenen ted ber«. 1 think it would bcaRrsudl 
tbinc if ue could ru Mtnewbat on the lines of the ordnnnri^ nia|i 
and Wt'Ooontour-niitpsuf tbaUMtrnna — 1 nit-an, ne ought t« batcM 
Mviea of plioto)cra)inH of llw Mnie reffiou of differvut pxpomr 
yrntn a pliotoflmph taken miiL tbe ex^xMnre necNsanr to ju 
■how the briglili-Bl Mtara ue ohoiiM laai« pholoRraptia of gTiulualI| 
h-nKtbi-iH'd px|»Murv< unlit my' caiM* Id n (Hilun* •liowintt ll 
Cntaliiil iifhulnailY. I«i>kini* nl ll'x |n(iuri< unM un the M'r\>vD, I ' 
whtilf of till* dHnil nrauiid A1«<(hi«* t« Iok' : hiit il Vir had a Mf 
«f |iltiit»ctnphi> Inken uhii'li raittd he ni|ii<lli' di>plii\i-d on tli 
•mH'Ti «'■• (XHiM 'r*- frtxti Ikn lii-giiiniDg how tlir ni-liiiU s^tw ntlk| 
A liin|i<'r and a lonuer •■xpmuri*. 

Thf A*tnm.,mfT Hitifal. 1 ulioalil likr lo Biiik* b fpw rt-nnri* 
t-afNvially u|')in tlio point th«t I>r. (V<uiTui>n liaa mi-' 
iiinloiir-linra, Ib^-jiii**- I (i^l trrj nlmn^lt llu'talurof (ih" 
in rnalilihi; un to c' tlicnc niutnur-bix-*. I'l iik-urk of phut 
itt' illfTcri-»t mpnaurri. A plottJiCTxph ut ihir I'lciadira «aii 
liy Mr. DtitidxMi, villi a idiorlor himhutv, winch >i>uld ba« 
nhoirri l)r. rooiniim rXirlly «bat hn «i»tird. ll ■liiiui AW 
and all ibo knonn faint MiirK plit^il il ami nm- or tuo *l4r* wki 

Ih> did n»t miird wiih *>'- -' '"rK rflWliir, '!'• -r 'f ■' 

inilnrr liif in it* *li<i<' iainl slarn ar 

nldO •!-■. > ■■■ .1 Mil ll( ll .J, Ut to W (-■-'■ 

«• • lanc". I'roi. Bamanl 

dillnii u'ri . --I1-. Tbia (it - ' ' 

iltflr»rii(>n pffi-rii, ami wi» i ■ 

tin\ lantcrri'dide ihnl dm-*. ii ' 

llii> Driuit nrttuln, ihouel) imiI 

orf- 

(Itn 
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|>h(itograp!i« ne bave in th« prmcipal focua of the redactor a aqukra 
]>tft^« ua<l plaU^-bolder. and it alrttck me ter; probabljr tlw •quara 
blixrhiiii* out tl>e (^nir» wuolil jiroiluoe diOrauUon ellucU. Tlwra 
is a hole in ttie cemre o( Uio inimr of (h« C*Me(:rain uliicJi u 
luted for Ibia work wliicli also [iroduoM cvriaiii I'fferlH iif lliut »urt. 
Tlio point I Willi tA call nilfiilioii lo in llii.i roniii^cliou ia ilie 
iuporUuice of coiuidiriog ihx sliafw uf t)te |)iii((.'-tiii4ilt<r at the 

tn<ici|nl fucuA. I du not »<■ that itay verv i:rmt hami is duci« tty 
iviuii; tUesi? rars oouiiiiK out lr»t)i the stan. I think il ntthcr 
^>peAi>i lo till! {>iiblii! wlii-ii tlinj svf ihi! p)ioii>i;ratihi. Biid I da ni»t 
lluiik it dues much biinii ta miruiiuniora uhim thi-y nrif nir-a-iuhtig 
tbr iMiniiiDit of tbu crnln^. In i-'umpariiig th^rrxullA abl&iinsl by 
till- rvfiieetor noil Ihu r^froftor rvajiM^inily ] do not think tlint 
ibi'W' diffnic'tiou effects arti nn iinmiml iivil. 

tir. Coinmoii. I nhoiiltl like to »n.j that in thiit particular CMO 
Ibe difiVnctiiia rar* thai Mr. H.irnurtt lin-t nUiidccI toarv, tun Rurtain 
i:it«it, maikml in thi.- briehtar stnn bj thu trail. Thr cfTiwt of 
Ike niiiiclu iiu|i|>nci is to pniiliicru a limi octimh Ilia Ntar. Ii: thi^ 
tane il iMjtpRiis to b» tbul tbul lino turron the tlar would be in ihs 
dirw^tion of the fnti), and u*i- luij it alio«cn thnnt, im Ihn »id« of 
IImi Htar wborc tliern l-t no trait. Tlin trail hxn iiothinji to do with 
lirmlutin^ thin. I)ii the other Hiild tbo trail i.i sli^litly intenxJtii'd tia 
(laubt, bncauNo if n»lb!ng hiui liippiin'Hl lo I ne clock you would 
•eij a litis d[ie to dilTrA^'-tioTi. Tliorc in only oiio *ii|)|i»rt. Tbi* 
duel not vitiile a-biil I naid jiut now — that tbi* trailing gf ftora 
in vi-rr ini|>ortanl iin'l ii)i;:)il ht< luiidf grvat uhd of. Thvri< ia a 
dUti>i''l dilfervnit' ln-twi-vn tbi-.ti.* inn jKiintin^ to acrMrnj trail*: 
il uDuKl 1>e liardly p(>tNil>lii t<i luliinntt! thu <liffirn-ii««) of briglili>vK« 
iitlit ih>- t-it-. Il in a (liAlinc't odntntafj^ to hnvo a trail. 

I'ro/, Itaniant. I>r. (.'imiinon ba.i lumuvred the i^uv^^livu I nokcd, 
thul in bun- ihuw* rayn iren' ^l rid of. I ««c UiQfv is ii fninl 
■y Ivft, bill 1 liavr bet-n acuuiilaiiietl (a w« 4 or 6 Iiiu» radioling 
fruni Ihc* iinnp.'s of bright *tar!i. 

Ur, Cammim. Il ia tbe fact that tn'O !tiip|>orta firodtico four 
nyi, tbriM (iroduci' nix, nod fotir Biipiiort« iitmIuoi' four. S<i you 
cui bavi> four support* with Ubm injury iv thu iuiag« ib&n with 
tbrn-. 

Tilt Preti'lenl. I* tlint not bftnom) they ovtrlnp? 

Dr. V«mmon. Ttiiit in m>. 

The AtlrMomer Jlc^til. I think I may *tali^ Ibat I da not 
think ibia pbologtnph van bo takm nn repnwi-ntmi; tlio diffraoliori 
nyn that •»* g'-t on our |iUotogra»liH a-.-noraliy. buiMiiiw on every 
|ib(itox'ra)i)i wiieri! we liaro very Crigbl stiirj, m in tlio caso iioar 
llw Orion hi'bula, w<t get wereral ray*. Tlial do^n no6 really aOeot 
tkv rliarncti'r nf tbe Cf^iitral itnaee. I taitu it that lbcsi> olbernys 
tn du" 1*1 till- BipinnT *ha|in ol live pbivcarricr uoRibinixl with tbo 
^ii|i|iurt of the mirror. A« I hate *aid, we have a pbotograpti of 
■ lirian iiibiilft which will nlmw il. An tbonj may Iw a littli* 
iflaconnil'ti'Jii about wliat I law ntiid. I may say tbu't tlii; mirror 
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uliidi has Imk'II uiu.-6 Io lake lliis pitMognph i* tnoiinled an a 
Caswegrftin UJeKcopc, Itut wc are aaag A a* nn ordinarjr n&:cUic^_ 
at lli«^ IfKocipal t(>cii». |H 

j>r. HatnhatU thirit rm^ a ]Mprr on !))« nnpublishMl nb*crtat*oH^^ 
made with l)i<^ tranxil inatrumvnl nni) qiindnintK nt the lladdille 
OWnaloty, Oxford, hntnTMiii tho xvar* 1 774 ■■•niJ 1S38. 

?%< PrrtvleHt, It u< inlc-n^nting to HimI ttint noob vzorllral 
HDfii wa* done ut Otfont bo long ago. Wo aro |Mrhnpii ouljrj 
two apt (o ili-jimt-inlo thi; work of lie great ni«ii o( «ifiicr wha 
««<*bt before, ftnd whoM namps, pprbKpa, aro forgottMi. 1 dcsir 
lu i-xprMM oiir tliankt to Dr. Itambaut^or bra interMiiog l>apFr. 

The f(>Ilowing papen w«r« aiiiiuunmd and parll; rend : — 

Ctl. E. B. MarXn'Ul-. " \olct on ibe VarinWe Star <r Argne.' 

Jlet/al Alfred Ufittrtiiton/, Jlanriiiut. "OtwurtUiausof Mtrfeona' 
1899 Novembfir." 

»'. 8. Aldit. "TaMM fop FaciHiBtiriR tJw Compulation of iht^ 
Itadius V«lor and True Anomti}y for Orbita of ant fxtwoiriritiM.^H 

(fiorffi! Forhti. ■■ Xot« on Ibo Pbjuual CoostituiioD of l^« Loua^' 
Surface." 

'^. ./I. SamvUr. " Tlie Detenoination of Selnnugraphic Foaitiom 
nud ihe McaMari-nivnt of Tj4inar Ptiol(i;E:mi>h»." 

A. A. HamlMiii. " On Iho I'npiiblislied Olun-iutioflfl made utth^ 
IheTranm't IiiatnirafntanilQuadmtiUalltK.'Rjidchffi'ObstrnakirT,^ 
Oiford, beiwern tbo v«ir* i774and 1IJ3S." 

IK. H. llHinmtr. "Olsfrvntiftn* of tins Lunar Eelipae. r''99 
Dee. 16. made n( Uvfrpool 1 '■ ry." 

//. If. T'lmtr. '■Some "iia for Ibe niilicit im« iH 

J>iri;dioii ('o«inM or Hwlnnguuir Owrdiiiale* in Aitronoiuic 
Computfllions," 

tioyat (MajTtwfory, Orttniriffi, " Obsennlioiw of Oi-fiiktioiA* o{ 
Htara hy th« Mwii, and of I'benoBieua of Jupiier'a ^tellUe 
made hi the rur 184)9." 

il«val (Mtttniilory, Grffnv-ieh. "M'KroaKtne Ucosniv* 
/)88jwill» the jS-inoIi K<'(rwlor in iSfjf,." 

A. C. IK i'nmiAttin. " Ji[ibeni«ri« for fhfsicol Obacmtlona 1 
Mara, 1900-1901." 

The following ptnlhtnon wew rii>ct»d Follows of iho Sncteljr : — 

AW/. Jt. y. Aplf, M.A., LUB., Kajaram CotWRo, KoIlia|mrj 
India. 

J/nur-W W..n.,y Clarl; \^mU R.N.R., r.R,O.S.. WooiHbimIi 
A«hliun<ii ho.*ul. ('roydiiii. 

ttev. I'. W, t'aiifloKifh, Kiiinpol, Mi-w ita-alniid. 

IJtHrt Chandrti Ulieih. JI..A., Muir (Vntnl l'oll>-(;[e. Allalial 
India. 

Ntfhant JSHnmtan IhtUritn,. 4 Churoli TV mro. Il!ivckli«lli. S. 

tUworti Posi,. F K.0.»., siHydv fnik Haw, W. 



Feb. 1900.] BritiaH AilnntuHical Aisocialion. 



81 



■ 

I 



THE BRITISH ASTHONO>EICAL ASSOCIATION. 

Tub Rixotitl (irdiniiry Mcclinz of iW t^nth S»tiio>i waa held at 
8ioa Colk-RB on Wcdn«d»y, Dwcrobrr thu 37U1, 1899. Mr. H'. 
}l. Haw, President, in ihc Cbiiir. 

The I'ly^idnii aniiounrvtl that Col. ^larltwiL-k li»l kutdly con- 
•PDlcd (o und<>r1«ki< ibo diroctinn of thu VnriiiWo Slar Sectioa. 
tad Mr- Maunder read Uii- inauguml oddrfnii which Col. Mttrkwidc ' 
had i>rvparad. 

Thr rrt4itUttt vsaiKckvA upon l,ho tfxwfdiiigly pntclicnJ nature 
of Ibe address and ho|iird it wtmld mark ihc hitginning of gimt 
•ciirilj- in tJi« A'ariabl-.- Star Scclion. 

Mr. t'ttrit read a pnpor bv Mr. ^(aalri/ WUIinJni pntit.inl " Con- 
riderations od tb^ [Kiublo Can'il* of Marx." Th<' writi;r Haid tliot 
Us rt«cenl obsonstions had nol coiiHrmcd the " njiliojil tbeory " of 
tlw dupli^'atod eanale, Ihcthwrr whiL-h nw^rilmd i)li»;rv«d dupli- 
Mliona to the toleaoopiu image Wing out of fiHrm, i-ithcr din^etly 
by bad focuwing or by whni hsrf Iw-m Icrmcil " diplopia." Not- 
withstanding ILo nnfavourablo coinlitioiis fur oWrvatioii ihinyear, 
OM-iit;^ to the feiual! apparent site of ibc p1nii<;t, ht^ hoA \ieena\i\eto 
«ee the canal Ce<rberiis conliniialty doublo for half an hour at a 
lime, *>xcept when a ware of atrowpberic diilurhaiicv awppt OY«r 
Ibe plaiiet and mado eT«ryihing nppi'sr ronfus'Hl. 

No change of fi^cussiog hadnny oftcrt boyoiul making thv double 
ranalappmriiidiatinct, and ultimately diwippear; also by no thange 
of focitwing wni it poiuiblv to maho a liiii^lc canal a pgiear double. 
Having rvfrrr^-tl to liin pri'i i»ii.'>l>' cxprtssiil opinion tliat the 
il(>iiltji< oaiiuU of Mum ui^m mcn.-ly twi urdlriury tiiiiKlD canals 
Kvn appari'tilly cto*i- Uii:Hhi-r, Mr. AVillinmx urgrd lljat 'be (act 
of jKirlc-nUr raiuiU bi-iiic tb-Ki-ribi-d ns doiiblt- nl one obserratary 
and only ninglr atnimihrr had ri'ally 110 ln.-;Lrin); upon tlm observ<'d 
iliipiiTaiion of cuiiiil", fnpri-isUy ninci; the [H-mimid element entered 
no biiK''ly into all oliin-rviition!! of di'lirate planetary ilel^lii, tlie 
tiaibtliiy of which «iw, tiiun'ovpr. di-|iiTiili-iil so i;ri'aily upon the 
ooi>ditioit» of ■"■'•in;', m hii'.h wi-r<! ncldmu tltf toiuc at two different 
obti-natorien itt the ■iiiiii^ fiini?. 

I'lTen (bi» Kiippoil'Ti iif tbi! optical theory rfRardMl the duplicity 
n( ono cniinl — thn Nili>kera* — as ri'Al. Tct lliero wa* absolutely 
no di0<'rrnci> in appearnimt bctnei-n Ibi' duplicity of Ibidflinal and 
that of riinay oiIhtm. Tht-n- vnui a doublo bay wvll known aa 
"DawtVKorkrd ltay,'*thc n-olilyof which had nt-vcr bevD doubted. 

Tbcn'ua* al*on doublermial— thoOvIion— thelu'ocompouenla 
t>t whicli ran from th« two iuIi'lM of Daifea' Forked Bay. It 
woacd hardly loeicnl to admit the duplicity of the luy whthA 
irfu>ii)i{ to iickiiowlcdgv- IJiat of llie cxnal. In every theory of 
ihu feind now in queation, thv r^'iilly cnictikl t^-kt niittit olwaya 
W actual eipenoivnt iipou the object ilnelf, and it waa d«r from 
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tha fOTM^in^ tbat tti«> optical Ibpoiy of thp duplimtion of llwj 

Sonir niitrv i>n tim foregoing paper br M. Aalani^Hi wt^re TtraA. 
i\. An'oniiuli <^>nt«ntling that it was not possible to ** rapen- 
ro«0E liircNitly on Mars." lie pointi-d ool that in congiilorinjt Urn 

S-rount for tbv fftrt thtit ibpy nppontvd at one and tbe mudv tinm | 
biiikI-^ niid fJnubli- to iliffcrviit obwrvpra. 

t'alfuT COrt!'' thought that Ibe riu1o-t Sir. Williamo ilrcw 
belwcofi ol'wriing tb« cniiaU of Mart and double star* wa* nut] 
ftmimt. In tho on* cnsi- one bad tuo di»!ii>rt brijrbt pniiitu upon 
u blai'k *li_v, nnd in lli« otbi-r ib» fsinic*! mnrVingn on whnl wa»l 
it»i-lf* vprvdiHicuItobji'rt to *■*■. He bail oftpn not lend inohnorv- j 
iuq Iho ■ix'ctniin tbaC wben liis eye bec4m« tired ihe lin«f> hrii^ii 
to ilaiibU- nitd it bei-amc iwa^ns&ry (o al(«r tbo focus, >Dd aftt-r aj 
abort ml Ihe lines wen.' »ren to be sini'le. 

Mr. A-tamt Mid that th« eve could often be foru8S<>d so m» I 
rr« a linu dnuble, but on« line **» alnajra dartL^r tban the otlier.* 
Jli' .t«ked ubelher this una the case witb the Martian dotibles. 

Mr. Vooditert, referring Ut n rtrmar): of Mr. Williama. said thai, bx 
had on one ONasioo s^U a lunar rill double, bnl found tbat tti 
I'rioiropfl was slightly out of focus, and after adjusting it the rill 
berame single. 

CaptatH .Voblf <ttid it n-rw nolen-ortby that all the ntokl u-onderf ul 
things swD on >L)n hnd been nfvn, or imnginod, wb«n tho plaaab 
wa* a long wny fnim tW; Ksrth and unfarournbty ailuAlcd. 

During th(- oppiuitiun of 1 1)77. tbal mutit favmirabli- opjMMillnn^ 
(III' lat« lami-nt.ll I'ruoiidiiiit of the A4!iiM-inii(>n, Mr. 1)rp*-nj 
oln^rving nt Modt-im, huw noii« of tlii-xo iiiarii'N ; but nlinn ihl 
plane! wui a long «ar off th« Sua niiil Rirth.aiid pprhap* •iKruring 
gibbo«iiy, it vinf siirpn^ing « hat could be sten upon it. 

J/r. JieJuKj TviaaAvd that the dark tnarkitic^ on ibe Uoon wtm 
much lii-ttt-r tH-vn nl olher lini« rhan full, and it was coiifwiabl 
tlwl ibi! name might hapix*;i iii!h Mars. W'itb rv^fcrenn* tfl 
Mr. Willtsmi's rt^mark ii)>t>ut donhli.' sliirs. no one r<]uld haii 
otMi-M'-d them tnnch wiihouc knowing (hat lli*-y ofdni did doublH 
lie had often bot?n unablo to tell ulu'llior he si'* (<*o •itarsorfonfj 

Mr. .WirAr^iu coiifirnieil Kulhitr Corliu't Runarks as to the fr 
qiUTiil doubliii|{ of the ■pcclrtim lino*. 

Mr, Stiiiidtr ajludnl to soim- (.■i|wriinctiU of Ilia on tbo doublin| 
of the "'eba of tlw inicronnjtir. 

Mr, f'mniuii-ft'n cai^l he c(iu{d mrrohAfntc Mr Saundpr's n>niark 
OS to the doubling »f thr< Hpid»r-lin«« tn thi' t^li-scniw. Hit Un 
notvd if Ions Iwfur" M. Atilouia-I- 
the duplii-auoii of tlm ninals. II 
out :i ■'■'■' ••• for tboaduttl din>iir^-.i' 

7'. it aoid tlu7 ivrr« tery itiu>h iivdi'bled in Mr. Willian 

(or hii iiil'.-rvifing papi'r and aJ*<i tu M. Anluniadi (or hit 



'1 llwt inturpr' ;'■ 
Mr. WiHiauiH 

111 I'f "irtOln iif Ih<> r.innr.. 
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upon i>, wiiii-h hail addvd to the diacuMioo very Riii«b. He rould 
coalirm what bad ti<>*ii hmiI balk a* to tlw dupUcatiiMi of double 
»tar» wid tlie micruiDuttir w*b. 

.Vr. Mai'H-'er eaxf itu scvuiiiit of I'uu nrmiigfiiii-fit* llii»l bail been 
in«lo for oha lit' ring « ^{^■al»l•^^'o^^be pr<)[vjwil KdiiM'! Kxptslilioi'. 
Il« eiupb^ib.-J ihiil till? arrangiMnitriU would full i.l)r<>ui;h uiikis* ■ 
KUtlicteiil iiuiuUt of piksougirt had Nm»i dotiiiiU-ljr eu^^^t-d oa of 
before January jt, 

/"ertA^r tWfic pn!Hi'iit4?d Ihoiiigblh ri>|iwt i>f tlie SoLtr Sec^ioti, 
wiiich (Irak wilb lb« min-siidb »t»crTi*>l duriitf; (ho yr»r I&jS. 

A uuiutK-T of )ib(it(>L'Mij>]i.t i>r >iuri-]i|)iiU nnil iiviti -iiiot drnuriiiitA 
'from Stontbur*! and (1 n'wiwicb, tojp-l.hrr with sunn; of ttii* ereat 
»pot of Sepitfinlx'T bv Mr. .Asibury, wi-ri- thniuii >i;i(iii the «i'r«eii. 

Palhtr Variu n'liiarkrd thiil wi; hnil nlcimit, riviuhi-d \\\a lim« ai 
' niintinuin »f Bolnr s|Hits,and obm^niti'* of I lie Hnn might [irtilitiibly 
(iirulbeiriitlL-TiliontoobMcrv-in^thiiitnlar atirfari; and ihn uondt-rfid 
AtkH^es tlut UhiIc jii»cc upon il, (trrn nt limra nf minimiiin. !l<i 
dtacribed hi siitm- dHnil tbf iib'-MomirDti of ■■ \rilr<l spots," which bo 
beltpved had only bi^'ti utiidiud hy Trotivclot nnd nt Stonyhnnt. 

Mr. Masnitrr dmw attontinii, bf muaiij* of a liiA^rain, to a 
K<narlinblc trmgiilnrilr in (hv roar i&()7. both in the asv* of atiii- 
t|)ol« anil in iho chan^ in latitude of their position. 

Mr. GoQ>larit {inrsunlfd n pn-Iimin.irv rrport Oil lb» n'ecnt liniar 
etlipM!, nnilJfr. J. iJ. Offont exhiliitcii a tmi's of twclro Inntftrn- 
■lijia of pbole^ph* of tbv ocl<p«v tAkt^n al iiiKnnl* of a i^uartir 
dI nil hour. 
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ROYAL METEOROLOQICAL SOCICTT. 



Tnr Annual Mi-etii»{ of tliU Society vre* hold on WMnccdaj 
pvfiiiiig. Jiiiiitarj' i;ih. at ibo Iniit^ltition of C'Vil Rnginwn, 
(iMiut t»m>rxi? hi.'nvt, WentiuiHSliT, Mf. F. C, itat/ani, LL..V., 
I*r<»idMnl, in tbv <t>air. 

Tltr S^^rtiaty mtd l\w Report of the Oonnrfl. whldi ihaw«d ibnt 
tlienwMl nnlvwurlby evvul in vonntvtiuii vith lliu Socirtr biul bvr-u 
III* rvinoval uf tbe OiriocM and I.ilirary from si Oreut (iuoritn 

^Htn.H)i to ii«H' rooniB al 70 Victoria Stn-ct. Tbi^ nep mu 
mtidcn^l ni^iiSflar}' by lb« a<.i]uinitii>ii of tW furini^r |>ivnitt«* by 
Ihi! l'uninii»ioocrti vl llt-r Majraty'ti AVnrhi luid i'ublic Buildinga 
for dm frwi-tion tif ri^' (loveriinn'nl OI!iit-». 

Mr. y. l\'m[iMl Hiyanl in hi« Pn-sidi-nttt! Addrvaa dtMuawol 
Ibr ,Mi*li-iiri>Ii>j;ifid Olwerifl'ions iiuidi? at tho lloinl t>b™prvalwr)', 
lIriH-n«idi. duriiiR tin- filiy-une yi-urt t8.|8-ili9S. and brou|;fat 
udl m a nuvrl uiiy many inlrrtwiini; fi-alur'-^i in ibi- rarinbdily of 
ibii TariootiobHi-'natiuna of lb<- laiyimnlL-r, niaiiraiiin and minimum 

I linii)rraturi.ii. rvlativv humidity, ditvct iud of tfai; wind, and niinfuU. 
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These wer* nhown in tlingrniDinnUc form on the screen by mnias i 
vi a nmabur of limlfim-alnlM. The Ati(ln«s una eltto illuslmlodj 
by various ri«wsof tlie Koyal Obmirvatory mid of tli« inatnimffnUI 

Mr, G. J. SynwM*, F.ItJS., vu doctml PivnuLciit for the «oaiiing| 
year. 
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TSAlia ah vttit coAilila (a.v.C-) ni>; years i.'ouritfd out from the so 
p<we<l <Iati^ pf the [ouiidation of the I.^U- of Ktnin:. Ttie^* v 
Wf;ii(!nn4'ironlitig t'l \'arro, Ibper*^^'"'' authority on tbat oliroDO- 
lugy : but tliv old cnlvndnr of the llont.inn titlrd theycanUk«a 
bad clock lit* tlw timp. 'Ifio mlcndiir ua« soiiirtinii-a twi fan, 
wiim-timcii too ilow. Not only nax tlii; mlcndnr a txul fit for Ih* 
oouhii: of tli(! Trars, but it wax mndo ■ fool boll of bt [luUlial 
fnctioiii, tt'ho, bitint; tn»l<-d with il« occvional com-clioii, loiuiv 
timc* [lilt it on and romptimet put it Wk. in ordi-r to fadlitaie 
their clnrlioiHTririg trit'k*, und with only wconilary ri-^'iinl tor 
k«!)ring Xhv mlciiilnr in bmt nilh ibn i-ourti: of iIk acumaya. 

tioini! forty ••"■veil yrarH hofom Cliriit, Juliui Oeiar — the tbcn 
I>ictator of Itomt', niitl oiiv of ibc gnntest ini'ti of anltquily — tiiv 
mail wlio did lirilnin tli« •orrin of conquering it iwitv, and 
ititTodudiiR to it Oil- Roman UnijMagv. laws, iiiid ciriluittioit — hftif 
liis atleiittori called to tbu ta^t incoovfuiciiw of tbia -ilalo of \)\ 
Itotnan oalentUr, wbivh waa thoo »oine lhiv« moutlit too fn*r. 
ind'vnt'xl ibu tJnieof >*l)rin^ whi'ti tbo Bunion was rvnlly miilw'iutvrl 
lie added souMnioi;!} dati>lotIi«cal«D(larfor tbe ynf 4^^ ^■'>-% 
made tbut year uf tliv dif^ndar to extend over 445 day«, wbtcta. io' 
eSeot, put bftt-k (li« cnlcndnr some <}o daya. Julius Ckmu* iImmi 
mad'; tJie year 45 b.C. t to ci)niinen<<e oa the Arst of January. 01 
l)ie day of a n^v Atoon. In oriW al«o la luaki- ibi- cal'ixlar k< 
bt-tlcr time, hv took ti|) tbe <Kld i{iinr1cr of a day by iiiahing 
fourth yrar into vrltat «<■ uou- call a lrA[i y<«r. Thii w^u owr 
Iho (rrciit ncrvirtu doni.* by Jntiiui Cii;*atr |o tin- m-rbl. and tl; 
<«hindar Ihun di-liiiud »ilti a j>wr of 565 d«ys but with vtv^ 
fourtb yrar of ^dU days, wan mlli-il the Juliiui rab-tidar. Tl 
•rvtinth Diuotli of ihr ytmr waa nnnvcii Jul>u», in honour o( Juli 
i'anna. 

The pnviae lent:th of the ml year wn* iiot thi« kDowR; bu 
■uWi)ucntly till* i«nliiiiial rni»lution of Xhv emBoiis •hoMitl |ti 
tbi* Juluui coJeiidar ua« a little loo slow. Thin nas bvmi 
M wo uow hitotTi thr Irnulh of tli« yxar in ^b^\ dnya m 
II* ii'4j. Kvt'ry renturriJiK Intp-yviiP. tbvn>fon-, Mt tiin Jnliai 
nkiidar ovarty 45" bnhlnil lim*. Hut iba JolUii ynt wm 
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nwrif tlip real year, and it wu m vast an impmremoiit upon tbs 
former calei>Jnr ibat the y^n from the id' of Januar; of tho 
Krat JutiaD yi^r (45 v.c.) weh- n-j^arJcd &« tbs Julian en. Now, 
the dingnin sbowe that denute of Julian yean which corere th<!i 
period from lhi<end of the joth Julian year to ihcendof the 50th, 
rtch year beirig indimted by a space wbich r<^pre«'>nt8 tlie inteinal 
Ml timt- tnwTvA by that ]i«rticular year. Acix>iding to the 
rbron«lo{>y of Varro, the 45th and 46th yrare of (he Julian ura 
were nior« or lens ronleinpnraneoua with ihu 753rd and 754th 
j*ttt from (he foundation of Itonie. These years atp indicated in 
tW diagram by the two top numbers. 
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Th" md of tl'v 4S'h Julian jear ua* tlw date MiopU'd by llio 
lonk Dtonysiiis R.^ii;uua in the year A.n. 517 u lli« commenct^ 
nt of the Christian era. It therefore follows that tk« 4^tit 
ka year uas Ihe flrst year bofore the commeneeiuiftit of lli« 
Clriatiiin t-ra, and that th» 4Ath Julian year was tb« Snt yrar 
fcflur the ciimmenceiaent of the Christian era. The dt-endu of 
ynn of the Julian era from 41 to 50 inclunve was thuB conit-ni- 

tiimnwu* «itli the flmt. Hie year* luTore niriot (s.c.l, and tlM 
hit lltti yrar* after Oirist (a.i>.). If, now, the diaf>n\m be cod- 
■idrn-d liy I lie li»hl of this explnnalion.and the spaces Iwregnnled 
M n'prt'M'iiliiii; the rpt|vvliKo years, it *houM be ean to aM 
" '1 .• it i* that «■(■ are la'litig about," 

; !;.■ [iiKtin;; in of tlio lv!i|iTeiirs of Ihe Julian em fell into tba 
Immh iif ll»e priest*. Thi-y Muudemd over it, uiid for the fiwt 
jfi yi-an» of Iho Julian calendar they )>ut in a loap-yi-ar every 
Ihiixl jmr inptrnd of e^-ery fourth vcnr. The priutg ina»a|ii-d 
ihii hy Mmiclhinc I'Ve the mi.-thoit of Lord Duiidnttry. who 
iltM'oion'd tliiit uhtftWr he had t«n Hngers on bin two Innds — or 
IHM'. tif tievuii— d'-ix'tifltJ »>ilely ii]»n wh-^her he counted hb 
llii^n fomarda or Inr-kuanls. and where he h*ft off brfore be 
Muawd llicia up. Whetlwr the priest* began, as some m(^ of 
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Ihiii <UjF do. will) a wro yMr, 1 (In not know. But Uie/ coutilcd 
both vxtmnca, v uiu tbi! curtcnn in Uomu, aiitl ■» muiln tvetj 
tlirM nan jnlg fmir. Tht; nuiili was ttial in llic 37th Julian 
jcar, tbv ErnpnTor CVxar Aii^iistiin (livcoTrrrtl thai tttu cak*n<lBr 
wax too nIow b)' Lhri-c ilati, ami t>*! lli<-n onlcrvd tliat Ifan nrat 
ihn-c Ic3p>v<*jir)> thouM be <>tiiiitii{. Nuu ihn nvxt lhiv<- !'-■]>- 
jitara wtniW liavc Wn 40. 44, ami 4S of thp Julian era, ami llux' 
wvrnall ndwccd to jAjHnyn rach. It wai" no( nil tli« fourth !<:i|i- 
tvar, tbo lifty-*rcon<l Julian vc«r, and tW mrvnih of tlic Chrutiiui 
rra, thai another year of 366 days wao kt into thi-oiieotJar. Tbu* 
it csme nhoiil thai k«p-jvars uvrc noii-<-xi«i«*Hl iu tl>o Julian 
calfndsr at tlwi commpnormrnl of iho Chrinlbn ere. 

OwiDg to thfl Jiilinn cabndar, with iti Irap-Tmrs proring too 
slow for lhi'yp»r» by an annual interval of n" •3''43=44" 49''7*t 
or pearly 4$ miniiivs every lra[>-i«ar, thr lah-ndar had got IwvItc 
days Uihind the tniv acavon of ihtr yrar in thr limo of I*op« 
tirpRorv. By that tttne lh« tnio liiiglh of thp yrar wua more 
w-curatvly known, and I'ojw (In-gorj* linn put ihonltmlar on Cen 
days. »o as tooorrect it for ibv itnyi it hwl falkti l*«Kind. whilr. 
in ontrr to make lhi> calendar in fiilurv to kwp twUer time with 
lie ivvolution* of th« Kartb round the Sun. he ordained that all 
tht' oentiiria) l*ap-year», cswpt mich »■ wrre divisible by 400, 
nhould bv left oal. Thi; w&* in 15S1. 'Hit- Julian calendar, ihl 
further eonvcted, thontt'forth waa very unfairly etlM ibp Qi 
gorian caiendBr. What the- Monk l>iony»iii» ]iiiguu» bad ilooe : 
537 wsH Kiniply to xti-al the Julian Era. Itn trnt 45 yenr» li« 1 
off, and it.i 4(iih hv callt^J the lirtt of the Chrinlian «r«. Ollirf 
u'tw il rcniiiiiKKl tii« Julian nirndar. And all ibnt I'ope (Ir^o 
had done uaa to portly makL> tlioar furlbi-r nirroctiont in Ib^ 
number of Itup-year* which the Julian I'nli-ndar iu il4 working foj 
0«nturi» iiad sbouii to be iicwaiary. The Catholic countri^ ' 
Cnncml at onoc adopted tbi: N<>w lilvW (N.S.)af Fope (irteor 
Thia refoniH-d rali-ntlar wan ten data in ndiancp of other natioii , 
and tbo utir«fcirni*-d raluiMlkr, for the aaki; of dintiuction, bail It 
be ditBotrd aa Old Stylo <O.S.). RngUnd, bring a ProteMiuit 
countrr. did not tbcn B«U>|)t Pope Oreeory'a New Style, nor hw 
omitiM U-a)>-ymra. But in 1751 En^nd dt<I this by Art of 
PnriiaDicnt{j4 Gi'o. II. c. 23). Ituatia, bring tindor the auay of 
tbc Qrtvk or lva*trni church, hai even rn^t-ir-d tlie ruroiined 
ralittidar lill ihi* day. Chrinlma* I>ay, which wo Ix-ld uui out 
Uw. »s, wiw Ihrnfon- iu 11ut»<a ilw" 1 ilh of IW, .^gaiu, ooin;; 
to the 1900th ) oar with ui liattuK ita Viijt-tt«r omiltrd, tthllu T ~ 
KtitmiB it iH otill a Iraji-trnr, a* urdaiiii-ij by JuliLis Cr«ar, th* 
alruilar will >H' I.I ibt • U'bind liiui* 00 thi'ir GrtI of Man*l>, lyc 
Anglo- Hum uui dtJtuiiM'nlit £b<'rrforr liaiv (o carry luo datea 
ordpr W avoid couluaiuu. Tli« diiltw «lII appritr Itiut : — 
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Seveitirttt now to our dtnt^ni, it will bo «iTi<)«rnl thni the Team 
B.C. ar« nutrvlf n rvtroti(H'C^ ivf mrthod nf InU'liiiig lime. kiuI thai, 
ineounttng iIm! yean h.c., wc rouni biickw;ir<!i<. and in cwh xvnr 
«e unnvouUtily Urpn wiih (h<- 31H of ltr<ionilM^r, nixl i^ncl with 
Ibe i«l uF Junuiirv. The ycnre \.t>. «v miint fnrvnnJH, pfvcWy 
M we ocHiMt tht- vrtrt of n iii*n'« »g*', in(i ilic i-aH/ cxlr)niliir *.o. 
«« regard pn:<ciKi-)y u* ni- iyii;mrd tbn dtli'iidnr to-dny. It i<,tbiM«- 
fofV, nriili-iit thai thn iQotli Tettr lias lo be minplrtcd bvfoni the 
ml ocntiiry ix liiii>hi-d, aiid thai the 1900111 yt-nr li*» to be uirm- 
{■Intetl l)Gfur» th« i9tli ivntHn i» Sni»liod. Whrni w-o coma Ki 
UMlMin hiindn.>d and one vo shuli liavp campktod tbc 19111 
<rnlury uid vnti^nd upon th* tiret year of the joth. 

An tu lb« stickli-m for tha prpi-i«e tnom^nt «!' ihc real NiUirity, 
«e know iifilbrr the day nor tb? ni(>nth of lli« Nulivity, 
Iliitlorainii, mori-ovvr, arc 3K!n--vd that Chrwl mijiil hnvi; Imcn 
bom prifir l*i Ki-ljmary in thi- fourth yt^ar »t.c. But wbothcr 
Cliriiit were biim livo vc*r" bvforo tba daio now in u«c for Um 
commencement of Ihn (Slirintinn era, or were born tiv« yram nfler 
it, or had nev^r ht^n bom at nil, mnkt^s not it particli^ of diffcrt-ncr. 
Our ntendar hB:> bfrn dclonoined bv an Kn^livh Ai^t nf I'orliii- 
ment, and it nmitd be alike iniprot'ticnblt' ai>d fiiiili.' lor uh mmv to 
*tlem)>l Ui alirr it. Nor doi-s the naming nor dating of our era 
iavu nnytliing to do with the number of y(«r« whi^h bnvi- tii he 
■Unttctl to a iT^ntnry, If n cheijue for i,'ioo bo inii>dnli<d, ibnt 
aikea nu diCTrnrtico to thr iiiimbrr of HOTrn't::nn which tbe nayiM 
b cnlillvd tu at l\w bank ruuntrr. So, in onlrr l» Ci>m]ili-te a 
wntury, ve muat 6ni«h 'tp it* tooth ytiar to tha last momi^nt. 
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Tke Polar Compmrion 0/ JitpHrr. 

Ill A. J, 473 Mr. W. S. Adoma doduee* th« elliptidty of 
Jupilcr from lbi> tuori'mf-m of th« apve of tbr Hftb MilfUitv. 
TliviiKb thi^ mHbod u w«ll known, a brief explunalimi of it (the 
iraly uiiff ntaihibk fur Mars and Neuiuni', as the i^lljpticitf ia 
alsiott too irinall to h« measured diret-tly) may be of int«reat. 

If tlin only fort-e acl inj; on a sat*-llile in on(- varying invirrii'ly a» 
Ititt Mjuarv of the diiitaiii-e and direL-ti>d to the cnntro of ita priniDn', 
Ue aaTidiilr' will de8i.-riltt< nn ellijMw nitb the [irironry in uiK-fucu*. 
Tb» rili-ct oT.n aniall addit-onal force. Much as that ariKinn frutii tli« 
allmclii'n of Ike Sun or of othi-r aatellitr*. or from tbo non- 
■{ihiiricity of (h« primary, it to cbarf^ the |)in«itioM of this ellipso ; 
Uial U td iiav, iho node and ajue move. If th« indiontion of tli« 
Htt4Uli>'i> ortiit to the planet's equator is coaaidenble,orit ila eccen- 
Ihi-ily iacurtnidemble.lht'movpuieiilaof ifaenudeandapMiaanbeob- 
wrTml. Altlioiif-li tlie ecrenthL-ily uf Ihe orbit of tli« fifth MlcJUie 
i* iQiall. I'ruf. Uiirnard's obivrvalionH arv of auch aecumcy liiut tho 
iMAion u[ the a^ ia tffearty abown. As tlie ItfUi nlellito >■ tesy 
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□ear to Jupiter, the diaturbing cause which bos most effect id 
causing thia movemeat is llie wnnt of ephericity of the planet. 

It might be thought that it would be neo^saary to know aorne- 
thing about the diatribution of mas!i in Jupiter ia order to caJcnlato 
the effect of ile attraetioa on the satellite. This ia not the case, 
however. All that we need to know ia the form of the surface 
and therateof rotation of Jupiter. For the resultant effect of the 
gravitation of Jupiter's mass and ita rotation is such as to be everr- 
where normal to the surface of Jupiter ; that is, Jupiter's surface 
is a level surface or surface of constant potential for these forces. 
This is sufficient to determine the force of Jupiter's graritation on 
ils satellite, and this detenninex the motion of the apse, lleversing 
the problem, the motion of the aj)Be gives the form of Jupiter's 
surface, ita period of rotation being supposed known. 

Eipressing this in s;rmbols, let « denote the ellipticity of Jupiter, 
and ^ the ratio of centrifugal force to gravity at .Tupiter'a equator ; 
a and a, the major axis of the satellite's orbit and the equatorial 

U13' 

radius of Jupiter ; n the mean motion of the Bat«llite ; and -— 
the mean motion of the apse ; then the motion of the apse gives 
directly the value of e — - by the equation 



»dt\aj ' a' 

c 
derived by the formula 



We are unable to follow Mr. Adams in finding - ; it should bo 



iimi 



where T and T denote the times of revolution of the satellite and 
of rotation of the planet respectively, the principle of the formula 
being that we obtain the force of gravity at Jupiter's equator from 
its known value at the distance of the satellite. 
Taking 

— = 2°-46s and n = J22°0i 

(Barnard's values), we find 

t = +o-7a6o^^y +oooj;S7^^j ■ 

Taking 

a 

a- = -5S. 
ve find that 

« = 006496 « Y^- 
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The uncertainty of (hia dotenalaatioo of r would ftp|)«Ar to 

>ri»i« mainly {nun lli« nneerlainly in — . The nluo of « nood 

not b<* ilimvnd from otiHervaiioR, but can be obtAiued frorn Xht: 
maw of Jupttcr by tbu «(iuution 

M = n'a', 

uid it knovn irith snHtricnt accuFKy. Tbo ntluo of a, u ahonri 
in tbfl Inblo eiron bolou* msy bo najthing betwoen j7"'4 and 
3S"-4. Tlio cnango in c due to aa error in a^ is given bf tho 
equation 



I 



or, if a» is altrn^J bj* ^Ih part, t i» aJtcird bj: ^.tk Tbe value of 
ff, adoptod in tlio Anntaiirt (from nbicli lliu vjlue 3-55 of — 

il derircd) is ,17""67. If Ibis value bad been increased by ^Ui nnd 
^V-^s taken, tli«n the reoulting value oE c would have boon approii- 

The foltoving table givM tho ralu»s or a and - as metuuivtl 

directly in dilfi^rsnt narjt. Both 15*40 and 15*00 are MmnlW than 
tbc vaiittM ^ncrally oblaiiuiJ. Il mity bu noliood tbftt iht- niiiru 
An<x)nUnt n^tilt i5'4o >* 't<>nvi>d by u(tn|t ■ iBuU vahu- for tbii 
Ki|ualorLil Dianivivr, Buch ai would ariM frooi fat)liouict<.*r or 
<lttnl*le>iniagi' mk.-ronH-t«r tuvaHurvit. 
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Beasel 37*6o 

Winno^ko , . 37*43 

Jnhtiioo.. .. 37*,j8 

Main 37*00 



'S-7.1 
|6'13 
1 6-6 1 
18*50 



I>aublo-Iin>g« MioromvUw. 
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VjtiKt 37*55 

Main 3T*9> 

Lewi* iVA^ 



11-47 
i6'9i 
17-83 
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SiniifO 3^*33 

SeccHi 38*35 

flarriiinl 38'si 

Uytoik and Lowit jS*:; 



I37i 

)S'98 
ifi93 



P. W. D. 



Tot. mil. 
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A niETiNCTiTE f«aluri> of lh« utrouomy of llie preaent dajr b ll 
8yat«iratizin<;; of work in tbe various brunches, bj nhich tlte effort 
nere««arj for atlainiut; results od a wboleanle scale is matcriaUy 
Tvducrd. instances of this are sM-n ia the pLotographic charting 
and cataloguing cf stars and in tbo pholo'graphj of spectra. 
IaIi^Ij there las boon m^ntioced in these pBgi?s nr*tik>gu« of 
southern doubin slars nhicb may be hop^ to malervally l>etp tha 
v'ork of tbis branch of astronomy, and n-o have now before us Ibe 
first part of tbu Hcv. J. G. Ilaf^n's Atlas of yarvihlt Si'trn, which 
Appean to be n Lini<]iii? production, bkely to be of the greatest beJp 
to the «'ork of tiiose who measun' the txriation of sti'llar tight. 

Kcvieiv of this Hork resolves itself merely into description of 
ita details. For this, mo hsre recoiirre to (lie author's I^tia 
preface, of whkh the following niaj be taken » a free nbridged 
translation : — 

The Atlas is divided into five sen?*, the first three of wbicli are 
intended as an aid to obscning vanaUes of the faintest clasa : 
ttiu fourth for observing thoso nhich are just visible irhen 
mtnioiuin by inslruments of moderate siie; the Hfth and last 
ilt-'votcd to those uhich can be obsened by (be naked eye. 
work conattits of a number of charts and png)>s of i.'atalogue, a i 
and a papt of calalogue being deroted to ciacfa alAr. 

On each chnrt h found th<> inforRinlioii that ifi iMMtMnrr for 
tlie observation of tlie nttr to wLtck it rvfcrt. Fint tli« H. A, 
and dfclinotion for L>i>oi.-h 19000 are givon, n-ith thv annual 
prerestion in each coord inat*'. Ition the i-olonr of tUi' stardenol^lM^ 
by a number having refenince to n scalp in w hicb o •igiiilUw whil^^ 
and 10 means rd. To tbi« number thon'fng Iho ct'lour is added ■ ' 
KoRian numeral, giving the spcclrum type ncronliiig to f'ecclii'a 
classitI<«tion 1 next tbu mnrimnm and uiiniinum majjnilude of tba 
star, u'bich are mean results drduci-d from uli*<'rvnl i"ns at various 
times. All tliese deloila haTv bn'n itr-riviil Irocn autlit'ntic ■oun.'eit, 
but have iu a [;reat meantint been vcrili'il by Katber f{ne*tn. The 
spectrum ty|>es have been taken mainly from the works of Pickering, 
Espin, and Knieger. 

These facts are given !n th« margin of the chart, which is Itself 
a square, whose ndea rrprc^vnt 1". mled to Conn a riWau o( 
Bi|iinres whofe sides ar<' 5*. Thick lines mark an inner squara o( 
half a degree siilu. At thif r«iilr<> of the squsre tbe varinl>le atar 
itself is mnrkrd, in (he int4>riflr •quiin- att- plotted dovru in their 
IwaitioHs all the ttan tiilhin tlw n>;:ion vi-i!i]e in a tel«9coM 
of 13 tDcbi's n|ivrtur<<. In th« n-gion i-tterior to this are simitarl; 

* AUavi'Ultirvni Vnrlaliilluai KfKm rrliiw. Coinpl'dtn'M'ilMramh 

inin ItmltM dwIinoUonb — li* »• " ---... ■ .. ,~, n Mt larnMi 

ludiiwni to'. L*oii>pi4tia * 1. ,^i»r> dpan^ Cu 
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plMtod all tho »tar9 gireo in the Boon l>UK:'imu>terung, Mm 
Mgnitudtw of ouch beioi; eho^vn bf tiie sna of tlie tlaok divio 
BMfcing its plooe. Thu variable \a inark<!d by two ojmb c<aD- 
CcDtric cjrclits, lhi?ir diauieU^ra rep reseating tbo aiiiiinuui mid 
miuirauu) nugnitiKle ou the same soaii* a» iha cjinparisou »tara 
tlreody describt-d, which scale is eipUcilly giviMi in lUe luwwr 
naixiu. 

It wilt be seen that tbMe rbarta o! coraparisoa ^an givo all 

<£ita iierassary for m^tkiri); obwrvatioiu : at any «pocb of its 

prHod no doubt a elar u ill be fouii'l on the chart of eijuiralont 

oriji{htJiMj to tluit of lb« variable. l*of sub^ijueut ivdm-lion and 

dUwiusioa, each chart is stipplemeutvd by a alieet wbich gUes tbv 

It.D. plact' of th« variablii and cIm placed of all the «tars marked 

Dit (bnt-'hart, indicated by courdJuates ultli reference to th'.' v.iriablo 

&i <irixi». *o 'liat eaci) ia easily identillud. The magnitude of the 

B.U. i* given wh«n the star occiiw in that work, and aUo tlio 

iliffeivnos of miLgniliido of all the stars fiwu the brightest »lar oa 

thi! cbart, giv*n in "gralos" of an arbitrary acalf different from 

tmcU diart, the differeiioes bavin;; be«ii ili^ti^rminej by ob'iervatiuu. 

By comparison of the gnflas with itie (Torres poiidiujf U.D. uiai;ui- 

tudea oi ihe star* between 7" and lo", a fonnula i« deduced for 

t«ch plat-?, sod used to extrapolulw mai^nilude? for the fainter 

■l«n. llii' magnitudes of all lliestaj^on ihucbart thuscoinpulwl 

by formula aro given. Thin first aeries of tbe Attas eouipriiM 

iKoslly star* iti Hi-hoiifdd':* «xtensioD of ibo B.I)., and it is nolioTiI 

that MtiipariAon of the cataliii^uo magniludo* with tbe maguitudei 

ccmiHilWJ by foniinia x* aImvo desccib'^d (loos not slutw marked 

systematic diffV-reocw «uch as i* shovrn in similar comparisuns of 

Arfcelaud«r's t'atalogno in tbo i.~.i«>> of the fainter %lai-s. Adiled 

to ibis nrit nnles staling when a star is ^ii<pi>otfd to be double* 

■od giving rt-ferennii to utb'T cntalngiie* in »'hich the «lar otvanii 

It is boiKd that Ihi* driailed dirscription of tbe work is talticient 

to ebon* how adraimbly n^Upttyl it is for the K<|iiin.<[aie;il4 oC 

Vtfbtble^tar obMrven. I'his scriea and a telescope are sniHctenti 

90 far as npp!iaaf«s fo, for anyone to niake a resiran-h on iho 

nriahility of any of tlio .(( 'tan* ht>n> diull with, vrhiib. as hat 

beet) naid, an- south stars. Th» cbnn* ar<.> printed in the cleortMt 

manner dm card of line lotturonml thickness, and the pages of 

catslf^ue are of o<iually nint appMimntti : in fact the Alias is quitn 

an (VirivH J* line*. Che eipcnw ha« buun borne (it must boaddied 

lint tlie work ran be puMi»MHt> by that liberal pnlroiMiu of 

MtrOfioniy, Mi«« Catherine Urtioe ; ibo work has Iwcn done by thtf 

R«r. J. O. Hi^^D, if J., Director of tbo Ooorgiopolis Obserratory. 

Vasbingloii, who nta-J? (ho ohwrvation* bulh of position and 

of gradi-v. and who gratefully acknowlodgcs help be lins rreoived 

from tariuiti jwisons. All mnceniod arw to tie oniigRiluhiU'd uii 

tlie f'lrniatinn of llii* vaVunblu work, whicb it is Iwpcd nill muvt 

with tJie rocvptiun it descrvts. 
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CORKESPONDENCE. 

To the Bdilurt o/ ' The Obtervaiory.' 

Variable Vehdlies in the Lint of Sifffit. 

Gesti,es(eh. — 

Wr. NkwhII'* kind rcvii-w (OJitrrvatorii fur Deceinlwr, tl 
pp. 4jj6-;) of in y work dii Bpiclmiicojm; liiii(irii-» rucilniiis 
jin»u;ei.'H uf iiit<-it-st to tilt! : i.-n|H-('inllj'l]]C>!ii! rM'oidttig lii» ]ioci»MMoai 
of II proniiain^- nt-w nfHrt'tnigrujiU, mill bis imlppi'iuli'iit i'i>nflnnaltun 
of tnv Ciijjplla <iljmTvuliiiiis. With liri.i' htkI iHiM«rfiil »|«fctr<y 
l^nipliB HUM Iniililiii);, or junt (win|)k'tivl, fur ku mtmy ubKcniitaric*, 
T Inixt that (.■uiiririiiAticm of the dUcureriM niadi.- licre will toon 
bi! iiiiderlakeci. 

Ill iv^rd to Polaris, Mr. Nownll lism iinintuiitionikllr ntati'd Um 
CUM! ttN> t>1runxly in Httytng that " lli<- ntviil ptiuLaKmph* of 
Pcilariti W6r« taken in urdcr to t.r«t Llii^ currpiit rr^iiltf of tbr 
vpwirograpli," t-mvc only tlic firKl oiii- ot Dk- lung srricv, (list of 
Aiiinnil 8, wiiA Inkrn for tliia piirpoMt. Wi- an- in mmplrto 
(igrwincnl ns to tlic ncrrwily for i'urti.tr Imls on " a »lftr nbote 
volofity itiny In* rflii-d on M coimliint." Riu-h Ifst* «>■«.■ miulo on 
too iiiumliii'd »liirK the irry ttr'Xt nighf, Aiigii>t 9, nnil on otber 
objrds ill duvK (oltnuiiig. In ndditioii, idl pnrlioiis of tbo 
in* I I'll men I weni nin-fnllv i-xnmiTicd und nil iidjimtinmlK wrre 
te»!ed. In thi- pri'M-nl miTancrd "tnti; of »|Mvlriw«]>r in gi^ncm) 
and line of m;:IiI uurk in piirticiitnr, it did not i>i-eiit ni-cosury to 
burden Die jm^i's of a (''chnicil jniirim! uilli dHuiln of t«8ts n 
obvioun mid ruiiilnincntal. In no. 70, p. 195, J^*i?, A.K.l\ 
{•sued a fi-tv dayv Ix-fort: iho Attrophyineal Jmnitcd for Oclobar, 
J 'vlToll^: "In order <o test the tnattrr further, on August 9 
Hpi-ctrDfiTainK of Polarix und of /3 imd 7 Andromnlip n-ni> Mourea 
(tn diieel nucri'sxion). Thattif ]'olari« ^nvcu rnxilt of — lO'^km., 
whcrwiii Ibudi! of /) and y Aiiclromt'dni ri'produoi-d lh« valoea 
obtaiticd fur tlican Klar* in previous yonra." 

Nil doubt vour rcwb-w will Ix> itiierreted in Komo of the pre- 
liminary re»uli5 for ibi- binary star Capclln. Tlic orbits of lli* 
Iwo I'ouipoiient* nrf npiirly circular. Th«r period i« I04'i 
±o'3 da}s, Tbe rndinl )eloci>y of thnsy^lemi* about +31 km. pc-r 
M-coiid. The vi'lijiily of ihe solnMypo romponeut langm fron 
about +4 lo +57 km. The xcWily of the second oomponenl 
(tinnot be di'leriTiincd Tt-ry ncniralvly, oniiiff to the blvndinf; of 
the line* in the two (peclia; but a longe from o lo -f 61 km. «ili 
liol li- far from the tnith. Il nill be neca IJint tlie luo oont- 
jionentK nrn not »cr}- unequal in maw — a tHot of coneidetnUe 
inlen«l if we iinnp.ifc the tyiKis of the two ^iKM-tra. 

If a plalo wrnicd when llie (ompoiioni!* arc uiovinj; across \\te 
lin<' of Kij^ht lo f-upfi postd on plaice obtained when the coin* 
ponctits have tbcir muiiauiu aud miuimum radial velocities, 
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Doturp of the two speotra appaara at oiw. Tlw prinri|>»l coni- 
piKipiii's »|ketrtnim is es^eotiiilk uf soliir tjji*, slUiough tim itroii); 
InckgrouitU of uouthiuotid fljui'tnuii from ibi? siS-Wtl tMni(KHH'iil 
oWiiroa many of tlie fin*r d<-t;iiN, Tbe -■«^\)Iul »|)-H'lriim wKitjiiiia 
dark lines coiTwpooiliuK to tlie rlofuciiU fmiiKt {irominuiitlv tii 
thii chrumospbetw : hydro^n, iroii, calcium, litnttiunt, Jlx. 
tifk Obwrraiury. I''"'"'" "^'l''. 

1900. Jaa. 1. W. \V. Campbell. 



GnTLKUKN, — 

1 ihauk you for mur courtesy in send! rk me llie printer's 
' pmof of Frof. Ciimpbell'a kttvr, uliicb 1 reoejvud thia uioniin^, 
nn<] CAO oiik fuet ^lad tliat tuy bot& haa elidtwl to iuC«restiDg a 
rc-pljr rrum tiini. 

WitJi rcfercmu lo C;i[)e!lft, a pretiiniiiary dincuuion of my own 

kpbotograpbB givi.-* llie foilowiug r«BalU :— 
OrlHt ii«a()y circular. 
Ptfriml from my nwn obntrvntionii diirinj; 

ooo KvolulioiT, jHirhajm iti rrrvr by 

0-5 iby to4 day ■- 

Pvri<nl from Riy ob»cn«t)Dnit conibiiiuci with 

CanipU'ir* uf ■K96(<)lavcn rovolutiotia). i04'o day*. 

Kadiot »r-!i>uly of system +37 km./«fc. 

Uaii)^ of v<tlt>dty of aotar conipotiuiit o to +54 iiai./ade* 

Cooiponciiti ! unu of M>tar typn; other of 

aaiv ty]w aa u Pereei and Vmeyon. 
BpocbsultioiinriipouJtutjpbawa: CnmpbvlL. i9i>6 Oct. i3. 

luterral 1 144 dayt>. 

It id to Iw noted ttut Mr. Oimt)b(drs valu« of the radial relocit.y 
n( tb<- ttymoni in j^rvatrr tlian minu by 4 knt./ava. This i§ approii- 
jHiidv Uiu amount by wbioh Prof. Can)]>bcir< 1S99 oboorvaliona 

toT Polariit differ from \m iScjG obaers ations. 
U ibc di-K-i^iuuiey between our ivsLilt.i dm; to an error in my 
ulao? and in lliat cum in Polam a triplu system? Ur ia tho 
diwMpuiti-y dutf tu aij urror In Mr. Catnpbt-irs observations? an<l 
|r| tiiat L-ttM is i'ubria only a biunry syiilero. and are ii and 
■Andromnts Mars of nriable r»W>ily ? I am not pnnpared to 
1^; nor will tli« fuUovrjng lielp to a nulution of lbs matter : — 
VeJocily of « Cants Uinoiw. 
UwoplKll: il^; Jan..P«b.... -J-o -vi -v' —1'* *^" "*"• 
3Im>«U: irMSw^Dw... -J'J -J** -J* M«n -r4 

But aru j] mid y Audranwds voriab'e? Coaxider Itie fol- 
Wing:— 
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Velocitv of y Androtn^liD (CntnpbeUi 1S96-98). 
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T>iil* Ko*. 11 Jul 5 Jul; u luif ii Jk)j ij 

Vvlodlf —11*3 — IjS —16-1 — l»S —II*, ' 



1 



Ono u'lunli-m wlwtluT ii[ii'i!tro»rt>[>ifitit tiii)>bl not to ccuc fron 
(■i>iii;raliik1 iiig urn- niMillii^r oil grLlin|;oit<riiii>nimc»tnlilifliciilties 
nn<l to join in ntriiig a cry oguiut lliir nlitltiiu'iiK of Uinl ntnn. 

Your vtKdii^nt 8cn*aii(, 

Ou«>1irid(«, 190«, Jan. al. lI.f.NLWAtx. 
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Tke Solar EeTipse o/a.d. 878. 

GKXTl.TMtX, — 

In iny VXWv work on * Rcinarlialh- KoJipMB* J rtfi'irpj t« 
lliesoliirwliiwi- of .\.ii. !?jR, and to tlw ftu-t (hit it ii in all pro- 
bnbiUry tl>r oiin niriiliunnl iti iHi- Anpln-ynxoD tlironicle mi<l«r 
the vtmr S79. till- j-mr nltrt- King Alfrcd'ii coiii-calin«at 
Rulwilitoiit ImIIIv uilb tbr Diinr'*. 

Mr. W, n. SlMTn»on bJM rMvntlj- diwirtipd (in tl»e *Kiir' 
Ili*toririt| )tcvti>v,' 'mW Auivt Rivcw nlxMit (hat limp In tk) prlntwl 
copH-H (if iIki CliiniiK'lc, nnil fouiiil llint Ki-u-ml of iWiii arn on« 
jfrtr, and o(lieis two )<'iir!< in rmir. Ttm <bto of Alfrwl's duith 
id givi>n iia <Moh(-r, a.i>. 901, hut it i* tjiiil to W iR] vrs'- 
liin ursTH*i<>>i. wliii'li \'> \>\»i>rt\ in1)M< rpiinpof Syr. Mr. f^I- 
ndiliiri,-* vi-ry ilronj; nuMin* (roiu oltii^ iiilliorn for takiiif; i 
as tlvo dale i>f llif Unii's ilcntb. orui niitliontv (ialiii|; pi.- 
llint liiii Don, <^iniu'>iijy cttlli-d Ktln-nnl iIhi KIHor, nnt cru* 
Bariy in *-l>. oco. Tlii* would omk.' tin- dale in tite jirin' 
ropH'v nf Ilx! ChrniiiHo tuo Ti-nrti too Uti>: Imt Mr. Ktrtmii 
litM tlKmn tlint' ttoini) of Kio earlier dut«t> in Alfivcls rclitn am 
o»i« vr*r t(K) IiilP. 

Til" «('li|i*c i* * p<nMrliftbl«> confinnalion of tIli^ nnil tliftvr.m 
woiitd K-i-fii to iirovr llint Khv iMttU of IMinriilun tl'Mio!;!. 
ilic pow-c (>f rhi|)^iiliarii look pln« in tlic yt-ar 877, not i,.. ;!>, 
is miiiinonlr ^\\vn in hi-turii'*. 

Mr. J<»imM>n. in Inn • Ilintorinil and Piiinn- l"-r—- ».' t^yt Ihit 
llir ntiimlor wlii"" '>( Jlnrrh n. *.W. 8S0, i* 1 1 liy Abm-ti 

l>ui lliii' t* «tiiI<'iilJy a iiiJAtalii', «iiion AMrT« -iliix.' ,» y\acn[ In' 
tiitn (UK liv tlic t.'liruiiiclc) llin )-vu nft'ir Dir fainoue Utilo, and 
i-%Ml«-litl,V IK «I»o tlinl of tlio j(flh of " ' ' 1" 

factor} tln-« to !««• itiin dui* ilvfliirU*!; ■ 

iL>ur« lailli'tilij, 

fiUrtlmah. iivf. T)M. 1. W. T. i.txx. 
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In ilie Oxford Nol»-Book for January, mentioa in nudo 

of Mr. Cooke's* su^csUon on the quu«tion o( rainiag iigui«*. 

lie nya tiiat the uduaI praciics in W raue the figure 5 and all 

nbovv it. This mny be so. but 1 bavo kuowu peajile ei^menhnt 

careless esen of ligtirei Iiigher thon 5. Mr. Cooke very propdrly 

Ba^;eal« tluil ue «boLi1d (lot tdim all the flveis, but only lulf oE 

tbein, iu)J lie giies as a rule. "lUu'ays oiake the U»t digit even," 

Dtte that, wliiUt it luu the advantai^> of beinj; easy to renietabcr, 

fails ou ot.'i'aaions Miitfactorily lodiviJi.* thetiii.-ii. Tlio probleir, 

na between odd and even, is Analogous to tliac of tosdng a coin, 

in doin^; which runs of the saine face coming up a number o{ 

limn cousMuliveiy will occur. In a svt of Buci'essJTe numbers of 

u'bkb lie terminal dgure may be any dif;it, those o! them btTtng 

5 aa lenuioal tigure will bu found U> have a p^uidtiiaate flgura 

wbkb on oocatiouH is ■ubjei't to periods in which at one time odd 

di|(ita, and at auotbi.'r iiaw even tltgils, will sui>.'eK»iveIy pre- 

]H)itderate, lhu4 inlluonan? uiieijualljr any raising or not raiaiitgof 

tbo tt^nninal 5. To illustrate tLi«, I have taken at random throo 

tables, each giving Taluee of a diffei^tit and independent physical 

etement for vvery day of Ibe year. Kjwb daily value is the mean 

of a large number of observations, and consiMs of four figures, all 

of wMcb are varinble, «o that in lli« last two figures of each value 

thpre can be no biax tuunrdsnny particular digit. In theaggr^ale 

of the thrive yo.in wn ■hoidil expect to tla<l a tomiiniil live 109 or 

110 timao (t'le t<.!:ith |>«rt of 1095). They ai-liully number 113, 

In each i>f the ihrm inhlM there should bo 3<' orj;. In the first 

Itiey numk-r 33, \a lh« second 36, and in the third 43. Hut 

wh«n we moKi !■> ahorter periods thn d it I ri billion bocooiM yet 

inure t)(tir<iiul, as i« xhown in the following wloctioas mailu from 

ach of the Uinw tiiblM : — 



Kuinbrr of 

. fU<V«MIT« 

Wniittial Btm. 



I- 



TnUel. 
* J S 



T>b'« II. 


TUilein. 


9 t s 


4 ■■ 11 J 5 


8 1 

I < 4 


09904 
4 » ) S > 



nMllinuM l«*M... I 4 « 
ant \-M... J I s 

to Table lit. the irregulai itlei are remarkable. As has been 
m-tiliimtJ, there are in the vrh«lu table 4.; lerminal !)«**, and 
yrX tli>-y (all iuto ruuaol even and 'Mtd penuliimaii! iti 37 ones in 
Olio ca^ 9 out of ii,atid iu another 9 out of ii having the 
ponu!*imule even. 

Tliri niAtier is really not of great iin|>ortance, but still it is tme 
Ibat has always interestetl nie, because thero are occasions whon 



Sis p. 71. 



0ft 



Otrrerpondence. 



[No. 289. 



■t i« convenient to giv« attontion thereto. Venr early in my tinw 
it uUiucIclI my nItcDiion, and my practice bu alwaya bpen to niMtag 
Ihp lii(!x atlfrnauly, as (Ley occur; thus, in a given cn>P, n)i«|^| 
ihdr mimbtT viw rvvti, raiding a» many a« not. and wbon o(t<I, 
l«nving iin I'jccMi of oiio only in one or other ilireclion, and I 
ucTcr found any difficulty in atting on this priiicipl«>. 

Vours faithfully, 
Bltekhmtti, 1900, Ju. 10. W. Kll 




Zodiacal Light on Dec. 25. 

l>i(l many of your readers notice the siugular brilliancy 1 
/odiacal Liglit as early in lb« «nson as the errning of Chriamu' 
Unr? It M-ss soiuething liiie this on tJie mid>c day of Dpcvmbrr 
1869, but no) so strong. Width at the bMccomidcmblr. Fnrthcr 
on, the uppenuost of the three ^'s in A<)usrius wbk jint outsida 
the loutlieni boundary of iti and 7 Aquarii on the nortbvm. w, i, y 
I'iscium within it. centrally. About lo'eoiilb of tho Head of 
Aricfl the Zodiacal Light sfeuted to fade away. It wm \vTf 
diSuaed ; but on louking at the biigiit patch of the UUky '^V«y 
below y Cygni, the conirast wu raty inarfied. 
MstnlMli Vi™™». BriJport. l-'aitfafnlty totm, 

■900. JiD. 4. S. J. Jouxsoz. 

A Comet 0/ iy to. 

Oesti.bmkx,— 

In >lr.Oiamb4Tfi'i>'Cntslogiicof Com^la'l find tw'od^WTibed 
MhaTingbct-ndifcmtrfdin 1760— ow" at Lirlmn'Vn Jnii. 7lhnnd 
tli« other by Mcwiwon Jan. aslh. Hiit It ^itln-ryf I hi'i«- should turn 
OUttobetliocomHIonhKh lamaboiittorHVr, tht*nrigiriii!diK'QVpt*r 
Id UTongly fitcn in Cliflmbcr*"* and. so far as 1 kiv*. in e^ery 
otliorolalofjut'. Tiii« rowrt, ocitiidini; to th* Atinfal llfjitUr tor 
1760, wuducOTcixd liy Mr. DiinnatCbelsraon tiM' i"t o( Jnt.ttar;^^ 
1760. " It Biirx-nrud to tho nrtlitd ryv hk« Jiipllvr or V*ni|^| 
throticl) fi thk'K fog and mail« a noar a|<pulae to tfao itar in Orioi^V 
rijihl kiitv and n»ovud four dccnva of the bcavetui in four buura 
of tim<-." 

Tbii Annual Ri^itltr dora ttot notice the disrovrry si Litibon ' 
tlifl 7lh. hut Miys that on tin- Sih '■ a consot withont a Inil ua» ft 
in lltflkiid in iIm' CH>)i*t<-llati«n Oiion." Tbo nigh' alt<>r this— tbn 
<)th — It wiu alfo Kvn in " lliv ajrd dogrw ol tfriunn ." w Ih'ii it 
nriK-nml aaaolarof lli« 3rd mairijiluili'. Tbi> rmmrk rvrrc* In 

I[olUit<l; but l)utina))|irRr* I0 ! it on the I 

MVM It jiaKM'd fi<-nr jiiitid i-in Fi "ing tone 

jaw. it nan tliri) cloudy till ibu ijtL. utxii hucuuM iii> luit^ 
tlitf ronittt, and tbiTu is no furiWr nnXUv of li in tbo 
UtyuUr. A« (lilt iiiJilnril Irln'iv KtlcritiTiil DiirVf) tuskraj 
n-icmicci to Uuun, tbo latter «w |ii»Lably a friend ol Kb 



M 
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he not onljr gii'es Dunn's ori^'nal liiaraTerr at J&n. ist. 1 760, but 
in speaking of tbe Uutcli observaiions «litt«4 that the; rdmniJ 
to tbe romet discKiveni-d b_v Dunn 011 Ihe itt of January. 

l*be obeeri'pr in queetjon vma no doubt i^arnu«l Dunn, anntirecE 
Crvdiloii, Devonsliire, who lefts (;ootl part of hit property to found 
a iD&theninticBl schoal tber«. Ponibly some mauiucript noUn of 
his obwrrations at Cbel»ta may elill be in existence. He tiv«d for 
30 year* nft*r ibw (bte. 

It swill* slranjiie tliat a coraot which w«s in Orion on Jan. it>t, 
and tlioii moving at th<» rati* of 1" per hour, should have bi<on Ktill 
in tbe name conHtidbliou wh(-u obserTHl in Holland on Jan. Rth. 
I'oseiMy Dunn wrote hi* 7 liki.* a i and thiw iwl I0 (be mirtnke. 
But my copy of the j4nnwrf yfrr/i>ri^ is the deveiilti edition, pub- 
tidied iu 1 789, and one would have eipxted thai the mistake (if 
any) would have been corrected iu this edition — e»peoiolly if the 
«ditor was a friend of Uuiiii's. IVuIy your«. 

OuUia, iqoo, Jui. ;. W. H. S. MoKCS. 



The CoUimation of a Reversible lyanail-In.itrument. 

GKKTt.EUE5,— 

In detenu iiiinj; tbe lon^tudo between this obsen-atory and 
St. IxmiIk, iu 188S, a difference, amomitins too'07. was noticed in 
llie cftllimatioi] a« derived from the ubsenulions i>ii a distant mark 
and ft aolulion by least sqiiares of tiis dock utiwrv^iliuiis. 

Thla was fully conHnued by subsequent inve^tiKatton, the mean 
of nit the obwrvalious gitin:; 0**077 ; and (because was attributed 
le a snpposed sn^tilnr displacement of t be objec[-i;1ass, or tilt out 
of the perpeodiciiUr to the a^is of collimation. A diEEerence of 
V0035 of ail inch between the east and west sides of the glass 
Memiid to account for the observed results. 

After iwwting tlie article by Mp, .llollis in tbe March Oherva- 
*wy, tlie celt of tlio objeob-glass >vna un»ci«w«d, and under one 
silk' was itiierted a bit of paper of siich Ititcknes^ ns la correct 
about one half of this tilt. A carpful determination (ben of ibe 

illimatUin. bulb by a distant marli and tbe solution of ttie clock 

Servatious by tlie method of least squares, gme a discTsinricy of 
(■oj. Yours »*ry truly. 

MrKIm OlMrvtmlgr;, W. V.' BlUtWV. 

UdMns. V.8..V, 1199, Dse. iS. 



The Comet predicted In 1 584. 
Gxrrri.Bua:*. — 

In Mr. I'ember's'Lifeof Iran thoTerrible'(wIiodiedoa tbe 
■ itih of ^[ll^ell, 158.1) WH are told tp. 1^4) that, " in c«(isei]uenoeo( 
ll>e rvceiit appearance of a Mwnet, some nslroloi^rs hnd predicted 
lliat tiisdraih nould lake place on that date:" that tti^ Kmpeior 
tallod them impostors, and commanded that they sliould them- 
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•elvMbe pnt to death, but tbe order was not carried out becsawl 
actually ilted later in lti« aanw day. 

With retard to this supposed ooiael, Kon^ ranurka, utidt^r 1 584 1 
" Leot'ili'iB avoit pivdil |>our eelle ann^ rappantion d'uuo |;i-autJ« 
Cumctt^; son AHt^o;;ie a'eM lrou»ue eii d^Uul." 

It niav amuse si>me of your raailers to refer to the teasontng 
which led I«oiAiIx (Leutitiua) to predict a gr«ai amen iu llu-alKivii 
yi-ar. Hi« Iraclulr, ' I>e conji)ii(.-li(>iiibu« aiagnis insijciitunliu*' 
BU|M-rioruui plaiieuruui, Solis delL-cUunibua, et eoiaeiii,' vm 
|nil)iiahed at Lauiugeu in 1564. At ttor end of it lUm i» » 
"ProgDOnlit-OR/'on page i&ot whtch he t^Ua u* tiiul iii iho month 
of 3^ar 1583 tiipre uilT be a great ronjuturt^oii of ■ii(>erior p1iinH« 
ill Iho ooiislellalion of Piaee*, aiul inlbefoltowiuK ,viNtr<t534) an 
nniaembtage of nearly all llie pUueta ia Ariea — ** maxima condii* 
nntio sua cuaecmtio oiiiniuin yvni: [ilaiietnrum in AriiH?"— 
lavard*lhe«Dd of March and Ihi! U-KtDMingdJ April. Ononf the 
ConteqoencM of thia, he predirl«, uill Iw tin; ajipi-unincr of n gnnt_ 
romel — " Ks taU cini<4ilutiaii» imh-runi, cum in aigno igriiv fiat 
C»ii>i*t]u iii;^nti!i apmritiuni-ni conjieio, I't prodi^ia taria unJ 
multipliivii ac vnrit kITi^us k plurilMi* caunii orirntur.' 

\\'fi tiltfii hrur tlm t'Xprv!«»ion" lo lakf lh« will for tho div<l' ^ 
but the ItiiKainnt in thit itiim of Ivan n'vidd wrin to Itav^ taken 1 
pnidicliot) for n fuia. Any liupit, hoared-r, of RKlLin^ nd of t) 
modern Xero uiunt have bisnt occuptabli;. Youni fuithrully, 

filasUMUb, ijoo, iko. to. \\' . T. Iass. h 
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VJS. Natal, AV^bhikotox.— Tlie Bnport of thi* Obwrrnlorjf ■ 
for 1h«t yi'iir Midinf; iH<j'j, Juno 30, i* tho U't wbirh will b^- 
iHwd by l'f"f. Ilarkivens, a». in an'ordanct' with lhi> rwli of Uw 
i«rvi(t« rrlalitig lo liuiitd of ngi-, tm bn* luli-Iy tvtinxL Ho r<'()orl" 
that till- 36-ini-h ■'(iijaloriiil iuu> Imtu utn[, d> in fornwr yeon-, for 
olMi-nalion of faint and dillii-iilt cibji-L-is and for uprfli 
d<< torn) i nut ion of luottotiM of (tar* in Ibi' Unc of tigbt. £a| 
it ha* Ifrwn ntoil in itn altom|>t Ui di'tormino (hi'<'(T<*::t of ir 
on tho tiK««urL)* of diitnicli.>r of Vonu» an^l Mcfuury, wliifh 
aulttvl in tbii conclniiion that llu'ain<iunt of tliv imitUii.iM .t.-i-.f 
omUio pow^irof ihi' e)i»i"i'-w employed, for exni»i 

and nltoufing for Tarialion of (lie planet'* di<Xawi\ :i 

Vonui>n'ilh»|iow,>rof :ioo«*aan>vaaur(da«i7 ''9<).butn 

of 600 or 7»5 il "M i7"'iS. The Bpoctrowoiw in Of? ■■ 

inatnimont appmra to havo given aouie truublo. atid w«a 

Mr. UrathiMr tor ri-|Miir ; Imt tt i« nu(«da« ini< ' 

ne^tivw of iho •{•ovtroni of CapvUa, lakon b>'t 

iuBili\ vara rojocUnl 011 nccounl of apparent uupdoiU'ja oi ittiT 
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*l>«rtniio-line9. which was oouBidered due to <l«fi?cl ia the epectro- 
scope. II1U tias before the aiitiouaoeuieui of ibe recent rostsarcties 
«t Sir. >'e«al| and Pwf. Caiapb^ll. 

Prof- FrisSy, wlio liaa had chaise «f tlie 1 J-inch oqnstorisl for 
Mjtno Tear*, retiti^l, oq aoci>uiit of ase. on 1S99 Hay xi. Prof- 
T. J. J. See is now in cliarije of tbia instniiuedt, which is used for 
oi)«erv8iioos of «st*roids, of owulintioas a"»i winiiar work, 

Ob»ervalioii» "ith llio rruiiaii-tasiruuwnl hare bwa viirUUcd. 
so tUnt onl)' the Sun. Moon, and iilmiela, with ibn Btura iiecesaan- 
for tiieir rwimilion. Ime bwii observed. The iti-w 6-iiivh steel 
t ratisit-circli* baa bepii bro.ij;bt iiitti ime, aud also ibi; nvw 5-iDch 
steel airar.iumtb. uhii-b is to bit u^ed (in fact ttii.- work is Iwjjun) 
10 di'lermhiL- Ihu di'diiiatioiin of ejihi-ioeri» sliira by olv'trrvatioiw 
juM before and afd-r the nicrridian 111 iIm luv puiitiona of iIm* 
instrument. Tliis allaziniulh ubb also usi-d, 111 coiijtuiL-tioii with 
tbi> iiriiUL- vorlii-al Irunsjt, lu an iiiveati^tion of ibc tarialion of 
hiitudt', and a di^ienuiuation of Iho vonsUail of abi'rnilion aud 
nuution. 



PUBLICATIONS. 

WAauBtTBX Tbassit Obsebvitioxs •.—The raeridian-cirvlft 
(S-inph ojKirlatv) of Ihi* Washburn Observatory is in u»e fur oh* 
»i'rvnli<)tii for stvUar jiiirallax, bill &s tbt^ luetliud of meridian 
intiiRit^ ti not mtiued enough for tbis gioqiofle. Home atlci]i|iis have 
h<->nt inadt! (o increase the ainirM-y of tbeae obierinlioiis, Tim 
nioibods have been explained by Air. A. a. i'liut iu a noce in lh« 
Attevitvmintl ./r-urnal, 

1 1 ) Suf^ilHtioH n/ tnovi»i/ IrantU-tcirt /or ontinary jtxfd rttindt. 
— TlM^ i*ve|iit<oe is luovtnl by >n auxiliary »crcw geared to tb<.< 
£ij(hl-.\Mvnsk>it »crew, and tuninl by inther bniid, «o that the 
novins wire is alvray* in the centre of the observer'* Hold of view, 
■ai] It conliuuoits niolion is ciuily obtained. Uy this menus the 
star under obacrfattoii is kept niido-ay btrtweftn two wires, aud lh« 
gcivvr-besd ntaken aiitomaiic oontacla at ovory tenth of a revolution 
(raiit;bly every two «ccond« on tbo s^uator}, with a loug owitact 
■I lh>' wlioiu r«volulion«. 

ll is found dilbcidt at iint to llw ihia wcthcid of ob*prvati<in, 
Utt nilh (xviixideralde pnM-tice iho n«ulta appear to be as good 4U 
those obtained iit t!»» onlinary maiLDiT. 

This ni«lbod is in nt* at I'litnhiiti and elffvcheri', and is said to 
ihminish the dilTiirence of pirxomil (titialion bi-Hii.-oii dilTeivnt 
i>l>«>>riers. Un tfi« f^fe of it lbi< is to \» i'tpeteil, ns tb*> liir){t* 
difiervuees of |i^rsonaliiy with GilhI wiros are due pnuripallj to 

* "Tit* B>tp«U Tmiii1-MicroiOfi«r of llio Wukbura Olatriator; acnl 
aitt-ftaMn Jpjiaralut." (A. J- 4?o-J 
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the differeuce betvecn ni«tho<Js (A) and (B) *, and voiild naiuralij 
be loudi leMCnei) by tbo substitution of a, uniform m«cliod lor 
bU obaetrers. It is also hopod llmt the method will pnvticall^ 
sroid v&mtiona of penooality in the earao observer; bnt this is 
probitbly TOO sanguins a riew, siura they are largely doe to caaaes 
on u'tirh the insmitnent and method employed have no infliMUca 
(bodily health, inent>il or nervous fttijrue. and other pliyaiologirsl 
conditions). There is oao raso in which the method mixht modify 
the result, and tliat is th« variation in the force necessary to maks 
H lap (dependent on the strength and adjutitnient ol the tapptr 
spring!, but it is not eerlain that Ihe automatic eonUcU will 
tliem»i-lves be cousistcnt. judging by tliee\perienc*of the pt-ntooal 
e<]uaiton niaehine at tirevnuifh ; it is not surptisinf; to Irtim that 
the lever re^pouHble for tnnlting the automatic COiitacta laa 
quired reiy frequent adjuntraent. 

It is doubtful nhetbr-T the advantages claimed for the metlmd 
(most of which, as they aim at the diminution of various quantiti^ti 
which disappear in a set of differential observations. »eem )o(n<H 
what unnecessary for the avowed purpose of the observations) can 
bo held to outweigh, or even balance. Ihu ^eat increase of uiitntol 
strain involved, and tba consequent probable diusinulion vt 
efliciency at far more frequent intervals than is the casn uith th« 
ordinary uieibud. 

The use of two parallel wires instead of one, as is tlie plan at 
some places where tbis method is practised, and the bisertimi o( 
the interval (lo") by iheslar in-teadof tbe bisection of tli«alarb]r 
tlie wire, is potsibly an advantage in the cnse of faint start. 

It is ea>y to disconnect (he gearing of the eyepiece srr»w fn>ia 
the B.A, screi" if ordinary tr.sDdils are desired, as would probably 
bo the case for sloir-moving stars, 

(s) A de8cri])tion is also given of a devico for reconling H- 
sections in declination, but for want of a diagram it i» only 
partially inlelliRible. With Ih-s exception of an arrangiim^t for 
retordinR on the chronograph tbe lime at which a rvconi ot 
bitiectioik is made, which would in some cases be i-ery usL-ful, it 
doro not appear to be very different from method* in use at other 
places. The range is only 14". which, as tlw eyepieoe has do 
motion in decHiialioa. is all the particular instrument reijiiirM, 

(3) Professor L'omsfock lias deti*ed a slat-screen diuphngnt to 
diminish tbo apparent magnitude of bright stars. An easy 
adjuHlinenI at tlw eye-eud opens or closes more or Iims a «c* of 
fivu ilnt.i Komewbat similar to those of a Veneliau blind, but mado 
<>l thin aluminium aud not quite touching ona aaothrr when in 
th<^ !iame plane. 

TlicKir are set perpendicular to the meridian, so that a vertical 
litis of intvrfcrvncu imag«u is formed, tluj oentral oniat remaining 

* ThiiB nn nfcrenoH lo ibe two ncll-knotrn moihoila of obKrrini Inaiala 
pbroD^yrepbioll}'. Sta \h\* uugaDnr, tol. lii. p. iit. 
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UK poiitU in nil positiofl«, while fb«< external oa«e quiclily elongate 
ialo iprclra as tbe slilc are narrowed. 

It iR b<<I)oved (|ut tb'iB will bo tbe most »ati«factorr of scrcon 
drri<VA, and ibis umy xery posubly be tbo rutv; b)it all ftiidi 
devict-a npfiear to lake no ai-couiit of the fact tliat lb>> iriliTpoeilion 
cf «iiv diapbragiit Iievond tin.- object -gla** may have an eff-wt upon 
ibo lii>c of rolliuiiiliou due to a disjiln cement of tbe 0|>ticA] centre 
ot Ihv lens, syuiiriL-Crical ]M>rtioDs of uhii-b can liardlv be expected 
to be quite concentric for oplicnl ijnrpofes. 

For eiidcDce of (Lis it (>liould be sufficient to refer to the effect 
of ihp pierced nibe of the Uroeiiwtch traJisit-clrcle on tba colli- 
Diaior obscri-4tJ0Q8. W. W. B. 



TnK SoLAB Pabiiux ntou Tbasmt op Vexcb OnaERTATio^s.^ 
Tli« transit of Wniix of tSSt sKenm a long time mi;(>, but it i« now 
rtwalied (o luLtnon' by llip imbli.aliou. in ComyifM tlnulmoi 1S90, 
December 1 1, of uii nWtrurt of n memoir by M. Ilotujuol dr In 
Orye, ill Mliich bo gn.n tbe definitive nwulln lierivrd fmin tbo 
vtMul (ibderialiouN of tli« triiuBii made bv tba pertuaiul of Icn 
ejipeditiuii!) Kuiit out by the French Acaieniy ot Siacuces. 

A proi iiitoiisl rii-ult (sular jiamliai^S'-jS) waa publiithwl in 
13S4, but iiu dt-'tniU wi-rc publi^bed. )l. ]!(>ti<|ncl de la Giyp, 
who had taken (mrl in tliu ub^t-rtatk'iis, and biul puUiHkcd two 
liutes on llt« Hubjfcl. ntii diiirt,'C(l with tlit.1 accuriitv rcductioti 
And pitblieation of the obiii'r\aliou» and Vioa given resources lo 
effect llie iH>tiiputAtiou. Thuee are now Rnished, *o far na (h.) 
usual oluervHli'jns »re concenied ; the result from meosuremeut 
of the photo;,'mp!is uill be publitbed f-hortly. 

I'he I'bii'f |M>iiit that had lo be studied, and which bad ted to 
nndiAcntioii iif the proviaioDal result, was the iuterpreialioD to bo 
pren lo iIm limee of curitaci: uuted by tbu ohserters. It seeiua 
ibal some ubtcrvertt used do iihlt^re friction prisms twfure tJi« eye- 
piece for tbe purjiose of diminishing tlie Sun's bgbt ; but these nl 
the wme time ap]>are«Hy dituininh bis diaiueler, and henoe retjird 
the lime o[ observed second oonlact ftiid accelerate tbat of third 
c>nUcl by as much w 10 seonds it is ibouf-ht, Ubsertationa 
made with lln-re prisms ha^'e not bet-n nsed. Also tbo otwervon 
were iii«trui-ted to lightly silver tbe object -glassofi so as to djoiiiiiah 
llie H«k of craokitis of the coloured eyo-sbade* by tbe Sitn'a heat. 
This was lbtiii|>bt lo liaie affected Ibe first published result, and 
Ins now li^vn alloued lor. Jklore accimie vnliie« of llie louplude* 
n( ibe Blalkitii liare now baen iwcil. and in some other iv<sptM:b( 
tb(i dain (if (-oiiipnl^tiLin bare been improved. 

It ts M'Hi>?c'ly ttecessafy to say that then) are tvra distinct 
Rieliiuils of ti\-atin|; obtervatioiia i>f the tmn^rit of Venu«, known 
riM{M-o(ivnly ns llalkty's ttnd Ih-bsle*. In tbir lir>-l-nam«d the 
d(«^anc» l>etiveen two atalions on the Jiartb which differ in Utitudo 
U uken as a base-liue ; tti l>eliftu'fl method the busc-lina ia tbo 
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(KstKDce between two atationi which differ in longituik. Sow 
stations to whicli theae expeditions ««nt were nil in North an 
Houth America, the most ni>rtlifrl5 ai>d mott eoulherlv beiitg 
st-p^rat^il bv 85° oflalttitil*-. but noluo et.ilions vrere serrated by 
St) much as three dp^jT^^i of longitude. It is (her«fon< obvious th^ 
» better residt «aa in lie expected fmui Ilallej~'s metbod. 

This m<-(bod depends ea»enliallyon th» determination of 
time taken by tbe planet to tranerw a choid of the disk, 
found from ubsenutiuns o( second and third contacts. R, 
obserrers in the northern lieiuiaphere and oino in the southern 
obsened these. Fiie observers, two north and three fQulii, )ud 
comparatively largo lcl«cope«— 8 inches aperture— and >1. Bomjuct 
de laOri't! fir<t lahea tbi-ir observalious alune. and comhinin^ Iheu 
into six pcmiible \Kun find* for the «>iur [ural'ax S'-jgijtf. 

Tftkins siuiiluHy llm ohwrtatious nilb all the Idtiicope* )ar^ 
*nd sataTl, and Miuhiniu;; ench nurtti obHerrer uitb Ibe n>eaD of 
obaervntioni at south Htaiioii*. ibere results II^S "-8068. 

Purely as a mutter of curiuiity, the obaenalipns of first und 
fourih coiitac-l» bov^ l>t*ti trestol by Italley'a method, and Rite 
n=8"';83. The individual results are not very accordant, whiih 
ia not surnnxiiij; t^otisiibtring iLa dilTiculty of thew ubaervatiwi*, 
Mpecially thos» of fir<l ooiiiatl. 

Comitift ni>w to TVli.ilti'n method, wbich necessitates observation! 
of one tontnpt nt two stations. Certain obsenalious of third 
onnlact nut previously ustMl for unnt of conve|ioi)diiii; feccnnd 
contact were available for tfaie. And for tiniiUr rciuoua Ibere aoi 
now some additioual oheenmlions of seound contact. Tho actusi 
number of ohiervaiions novi- stand : — Secmid contact, to at siatjou^ 
south of Equator, 12 at north stations, 'third contnct, 1: at 
aouth stations, 8 at north. Combinalion of tho obiervaliotia at 
second contact at norib stations with thoeo at south ([ive« as 
rwnit I!=8"-7;i, of third contact II = S"-7«8. 

M. Bouquet d« la Grre thinks tbit ilio nnults from second and 
third conta<^1a, deduced Ity Halley's method, have a probable error 
of about o"'oi, but Ibat the re(>ult frotn IMisle's metliod is niare 
uttcrtain. He is therefore led to ^ito as the (kflnitife result fruni 
the French visunl obienatious |]=S"'8o. 
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NOTES. 



roMKT NoTip. — Ast. Nnch. 3614 mnlains definitive e)<>oietitB 
Cooifl iSq; III. (Pcrrlw) by |-1 Sv^tw-ll. Themmetnn* «uly 
undiT ohti-nn'irm from i^o: <Vt. 16 to Nnv, 3;. (t un» trry 
ill->l>'IIii' I tlut Ihi' ubsenalions ari- not ia 

Knol u^i > int. aiul tho rlnmi^Qti ■■niiriut 

ih'ticnninvil witli grvat )in-cutoa. Tiie following ia the 
dmlHCodi— 
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T i8<); Dro. 8-67!)79 BoHiu M.T. 

- 65'53'58'1 

a $J 3 9 t t&ttjo. 

• ^9 35 5» J 

logy o-"3»477 

Ast. ??acli. jfl 1 1 containa a wriaa of obaerrations of Tattle's 
Conict (i$99 UL) luadv at tita Lu'k Obiwrvaiury liy )fr. Pemue. 
On Mareh g it ivaa of iiuk)>iiitu<l<^ iij, nith u iiuduu^i nf lAcb 
inii^nitu<l«. Ou April 1 1 il uas of tirn <otli init)j;tiitiiil<;, i' in 
tliiinetvr, witli a lalh-tuoguitudd nudeud. Iliv btuxt obn^rvullon 
wu ua May i. 

In tlia same p^ihlicalion tbern h a lung scrifH of ubwrvations of 
Wolfs Periodic Comet tSgS IV. iiimlt- by Prof. H>im<;>-, tliu tbtea 
nuigiDK froiu iS^if June i6 to i&^y ItuKti lo. 

Tempet's Comet 1899 IV. was obe^rred on tb9 mmjian at the 
Oape Uba«rvnton- on 30 nigbta, ranging frain 1S99 Jul^ 11 to 
Sept. 9. <Ast. >'Ach. 3613.) A.C. i). C 



Mixon Plaxet Nona, — 51r. H, N. K'jbwU (A»t. Joum. 473) 
DDiI m^aor .MilliHi'vieh (Ast. Nnch. 3609) have both poblUtiscI 
Nviftxl I'lwimnlit of {-153) Knit. TIip Inltcpan.' probnblT tlw inost 
nociinvtc, lu \ie uihw all tlm observations mail" in iSgS-qq. and 
n[i[)!ii-i ix-rtiirlKHions. Wit give Iwlow (I.) Itii«ii-U'« I'lt'nu'nla 
iw titf ajipariliDii of 1898 rufcrrad to tin) equinox of iJiqS'o; 
(11.) Mill'"<.*vi(!h'n <-l(im<-iita for th« appnrition of 1898 roforrcd 
to iImi Li]iiiii<)x lit 1900-0; (Ur.) Milliwpiicli's dutiMata for tlie 
naxt apporiiioii ri;fi!rrod to tbo «>)uiiiox of igo^o. 
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H. Millin-vMh |;l«<-« an "xii'tKUtl «pbiwM)ri« for the nt-xt 
tpfMrilifxi. I'cxii wbieli uu give Uiv tvUowijig axtrout (mluced to 
Ureenuivb mtiuiglit) i^ 
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It is inUtroating lo tmXv that Eros maile * clow approach to 
JJara on Oct. 3O la*t, liie distaaco being o-iS, whilo tW lesat 
pMBible distance of tho two planets i* 0'24. Sudi acfaxeapproacli 
ia rare, as their »}^odic puriwl i» no low Itian 37*^9 }'care, anil at 
nimtt coDJunctiotia their diitanco apart is considcrablf greater tliao 
lbs abar«. 

Plaiiet EW provM to be idenlMal n-itfa (■ 10) Lfdia. 

Planet (355) bas bMU ti«tn«il OnI>riella, and {3S7) Aqiiitanta. 

A. c. u. c. 

Ttir Names or the SiTEr-uiEa or TTn*!m. — Mr. Forgnn. of 
lh<.i Bril>!^h Ailronitinioil AnstxriAtiiin, x* nuking «iii|.iirir* iiiio llir 
nrigin of lliu namca -Arii'l anil lJail>rii-l, tlw laltrr l«-iiig. ao fnr at 
)i«Knotrii,B cn-ntion oE Pfipi; in hit ' Itnpo of Hip Xai^V,.' llnw 
theii«> luuiMM auwt U> Iv Hppliitl to tliw anti'llittti of VrBiiiia is 
expUiiKxl by a loiter of llua Iaii)«1I to Mr. lorgiiti, wliioh h* 
(itihlinW* ill Ibo current ntimlMT of (tiu B. A. \. Juurnn) :— 

"In tvy\j lo your i]ui.Ty a.t lo tW on'^aiiun of uiip of IhAt 
tatt^llttm of Uraiiiu Wiua cnWvA ' L'uiltriv!,' 1 niar say that tit*] 
iiaiite «tS4 gii'i-n by tiir Junn IIltscIiuI, to wlioni ntj fathrr i>p|ilii;<l, 1 
in oTd<>r tW (htira might bi* Auwir ilLitinctivL-ncwi tt> ■i'|>.iral<' \i»» 
Mt#llii4'B fn>in llmw! that 8ir W. llprschrl hod Yvmrn •ii|>|i(itnl to 1 
diM.'ovvr, inn* tunc) I bh th^ir porJodi did not agrde with anj »( tlium j 
loiir iiiu|i|>ml out hy Kir Willinni. 

"ffar John lixi-d upoii th« names Uubtid and Ariul btvauMl 
iWf wciv dilRciilt \ki mv!, atid tli« oni* wu mucb lUrliur l)i«n th« 
Otbvr. I l»T<> f>-> <l»ul>t lbi> twine ua« taki-n fruni 1V|>"'' uriiiri 
biitldoii -t tbnt lIiis vat pofilivply m>. 

tva oanir- tlw two finielliiea, anil Ibdr vm.u ^u 

vf a aliuilnr d«M.— Jam Laiwcll." 
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OBBXBVjt.TlOXa OP TBB LBonDS.— OoL R. Oniitutr. THredor of 

sliB OuRi-vd Olwcrvalon-, baa k'luilly sent im a Rnpnrl nf l)i« 

I BwultN of d>MrvuIi<»ts i>I th» l>L-on>d ninUi»r!> wida i.i SwitMrl.-iud. 

HTbpty) n'vru four alalums from whiclk obMrvntinni worn mtultt : — 

^^K Tlir Oi-nitra Odsi-natory. 2,3. Two sUtign.i in tlio f»rtilic>a- 

^Hbna of ^int Maurice, wIi«ro, bj* permlMtou of Ijuut.-Co!. 

pBMlur, nrUj** of twi)9aidt«n toolt tiirn* in obRon-ing: SsTatAti 

^abuut 700 iiMtr<«*ab<>vunti-lovcl) and tho fort rAignillo (at an 

aUiiiiHft of about 1500 DietnM). At Barxtan, one ohitorvor looknt 

vaalwnnt, th« other wpjitward ; at rAigtiillo, owing to tha coiiKgu- 

Intion of Ibo Und, tho anniicln werp north nod south. 4. Salvan, 
on the w"«t aid« of the vnllcr of tho Khono. H«re four obscrtvni 
«*tcl»ed on tb« night of NovemW 14-15: but Col. tinutior 
poinln out tluu M thnjr (Ij<| nt>t tjike ttimi, but nil obsen-od 
M toother, their kmnnect lolaiod Bnm«n-hat toaarda morning, 
H wfaicb strcounts for the aiiiall nninberx at tha end of tho titble for 
■ thia rtUioD. 
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Oa November 15 betwe(>n 11^ tmi 13^ 30" tbirtecn Lnnida 
were ob<u:ri'<-d at Sarataii, but it waa fo^gy during tfao mt oE tJM 
ntvh. At I'Aigiidtu on iho (amo ni^ht it apfMnini to bave bpoo 
dear throutfhonl, l>iit only i ^ I^voiikI* nt-ru trvtt niid S otbii^r 
MHlMir*. (Jit tin; luixt night, Savatnn had lhi> clear weathtir, and 
10 Leanidii uunt «wn uith 3 other mi-le<)rH. At rAignillo it wm 
parUoIljr fi:<^^ and autji' 9 fjeonitU wfwi xei.-ii. At Ucntiva thick 
(4^ pi>]vnile<r on both Nov. 15 aiid t6, and at Sali'an no watch nnt 
ent. 

M. Bettumpoiro, Dir«ctar of tho %>-Sai Obwrvatory, Shanclwi, 
I alto fuvourod us u'itfa a Report of Looiiid obMrnlioni : — 

Watch wu krui at two ttation* «igl>tueD miles apart in (uwt uij 

«wt din-ctiuD, /i-kx-uci and /0-&II, on tiM four nigbt* of Nor. 
■>i tji 14. IS' On ibnf of the oi^hta th«Te wan notning worth]r 

fOL. IXIII. K 





af iKitiiv. but tm ihn tiigbt uf No*. 14, or nttMr io U)« oolf 
■Doming a( Novetnber 15 (<rinl), ■ («w Leomda wen »c«n. Tbe 
numbera •WQ during the coiutifutiTe hotf-hours are a« follow*, th« 
be^nning of the watch corrv*p(Hiding to 14* 19* O.M.T-: — 

dm h m [Mwida. Kon-LMoIid*. 

From 3 o to 3 30 a 1 

J 30 to 4 o 5 » 

4 o (o 4 30 7 o 

430105 o 7 o 

5 0(0530 S o 

M. Beaur«i>uit« sililt tliat sU \\%eav loeteorg ueio remukable i 
Ibetr brilliancy. TboaeKiren uw Leonids undoubtedi; radiat 
fr(»D the loop at (be Lion'a bend bt<weeu i; And t : wine of th«aa 
w«re eapraiuly dnaUng, generally in lliecaMof tboar Bbootin^ 
tovardii tbi- buriaui ; one of tucb ti fe|)ort«d to have bimit at tho 
«od of iln p»th, ubii-h «at in a Koulh direclion. EqiMtorially 
motmled cuiiipnu were ready (or uw at both Htatious, but it vnt 
not coniridi-TviI worth vhite 10 uaa tli«M, ait t)i« met«or« 
w fl'w. 

KcrportB from u-Terml Ameriaia ttallons are {[ivcn in ihl 
Janimry niimbiY of Vopalar AUronama, accompatiii-d bv chartl 
At no place wnra an exceMive DUiDDer of I.>eonid* obaerTedl 
bul the liirg<M(t dinplaya ven Been from Doaup College, CrH<_ 
Nebmsliil, «ilii:rr 198 meteors, cot til of them Lconkiii. howittr, 
appeared on November 14 between 18* and jji* O.M.T.. ariij 
from riiiversity Park, Colorado, w>Iier« 150 Leouidi were i-ounte 
»u Noieuiber 15 between 1 1' and 14* O.M.T. On tbv night 1 
Nov. 16 ii uaa cloudy at Colorado; but >S l>onidfl were 1 
at Doane Park. 

To tKese may be addenl reports from very different lon|ptu 
An olFicer uf a «hip in I<>u|;, (68)° E., lat 1 1° 8„ on thv nwrnlnr^ 
of Nov. r5,and in loag. 171° E., hit. 74'S.,on tbo nM>minK oT 
Nor. 16, writes that nut more than a score were seen on eitl 
morning. In a letter fnim NeUon, New ?riwlaud, whore nl 
l«oiudii wen« teen, it ts itlat«>d (hat nbout 3 o'cI-k.-I( in if>e aft*r 
noon of Nov. 15 the roof of a school-bouae uaa bombarded wi 
pebblea. which the writer Ihtnki mitlht have been a daylig 
appesmnce of the Leonid*. Ue sen<li wtnie niecimem of 
pebhl(«a«ieriftciit»on of hi* a(ntet»riit. It iit«I M-an-ely tie 1 
th«t the rBdiaiil-poinl 14 nal nliove th^ huriron ai three iu 
afternoon. 

A Bhillust D*vi.ioaT MnreriH.— flu iK*- nrinfouon of Ji 
at I* 55*. iihirn the .Sim wiu •liiniiin tirii;hlly in it olMidltndij 
iht'TK «n* •nen by Mi-eral |MTMMit at »i<i»>ly < 
mnnf na In leave nr> doubt a* t» rbeai-lualKyol :, m..iin._ j 
a brilliant flndnll. MotI i<f \\f r<-j>or'*romcfn>Di ^- ,H 

and Rtiiil, bat ii wa* wvii alao at Maida VbIk, Loi.'--.-. — .. u^ 

A 





Ihuutnbli'. Tha ^n«nl <l«MTiptioti li that it looked tike a ball of 
luminuiu mHnI, and threw off ii«koii of ttnino •• it wool ; the dura- 
tMm wu Mtinat«>d at thr«« or foor second* by one oh«vmr, but 
llin time it mriously giren. The oWrvationo &ra ■ummariisod 
(pmtwbty br Mr. IVaning^ in Xalarr of J»niurf 25, anil from 
Inem m mi path is dndiioed, trhich i* giivn, howoTpr, as liable tn 
reviaioD if furtker descriptions come to banfl. "Tbe meteor 
began, 59 milp» in beigfat, ortr a point 10 mile* east of Valognea, 
naar Cturbourg, France, ftleteor ended, ij miles in lieight, aver 
Caliii*, Fraaoe. Length of path 175 milea. Bodiaot-point 

8iich a ptienomeiioTi is rare, but not iinpreoedonted. A fireball 
of aomnnbnt simibr character, hut leaving no trail, was seen from 
Dublin and from ob»erveri in Englmid soon after noon on 1^94, 
Kebniary S '. 

Tub Artbokouicu. axd Avtbopuisicai. Sovimr or Auskica. 
— Mr'e have bwn faioured with a copy of the flrat publication of 
this Societv, which waa orgsniied at the conference of a«troQOiiier» 
and as>*rap)iysi<-ia(a held ut the Yerkw Observatory in September 
U«t. The publicatJoQ is, in eoiae way. a report of fbis first 
Rimiting, fCiTiug the Articles of Constitution, the Bye- Laws of (h<< 
Society, and abgtracta of the pnpen presented at the meeting. 
Tfaeae abelncU are eioetlent reading ; they are not too long, but 
indicate clearly the scope of all the best things done in the way of 
Utronomy in America in the last year or two. Some of these we 
have already noticed in this magazine. Among those that are new 
to us is the deacription of an instrument cnllod 11 1'lionocbroDOgnph, 
whirh appears to be the barret of a ptiono^ph »»vi\ ax u chrono- 
graph : a clock completes an electric cimiit ovrry «eoond or every 
turo iieconrfs in tlwordinai^- wav. which niuscsaharnmcr toKtrikca 
tounding-boi, and so marks the phonograph barr<>l ; the abucrver 
■iinilarly marks ifab b4rr«l by his voice, 'llie r«i.-ord* on tlie barrel 
are afterwards read by eye with tbo aid of a miurorcoptt. or it is 
poMlblfl to read them by ear. The iilca i* ing«nioiu. but does not 
■npesr t« have much adrantK^c over other forma of chronograph. 
TheBe abstract^, of |»pera acw pHnind on fini> ptiprr with wid« 
margins, and allosetlier th« R«>port is an nrlUlic jiruduction. W« 
shaJriiMli forward to receiving tbo *ccoiid vulunie iioxt yiiar. 



8oL*R Iluxw kSb P4BUB1.IA.— On tli« mtimiiig of Thuraday, 
Jaauary 1 1, b«tw«ea 9^ 30*° and 1 1^ 30", a well-defined eibibilii>u 
of tlitM (obr phenomi^ua occurred. Tbs foUou-ing deecription. 
taken from Nnlvn of Jantury 18, appirani to be ccHUpil<^ from tba 
•tatetnrala of Mveral corrt^ponilcnt^ in Stuwtx and Surrey : — 

" The halo* conniKtMl of (i| a firai bow mnecntric witl) the 

• SMilittniiiK4ilM.TaL.ltli. |t. ill 



106 



Nota. 



[No. 289. 



Son. red wilhia, blue at- green witliaut, and having ui nogalor 
ndius of 31° or ji"; (2) a. second drde or bsfo, siniilAr to tbo 
flnt, but at twice tho angiiW diaUoee from the San; (3) t«o 
inverted anlies touciuiif; the tuononoeutni: liaJot. blue or gr^ini 
on the concave eide, ami red on tiie convex ; (4) bright patcliM or 
tnoirlc uuu on the aame level as tlie Sun, aud apparently Ijing nti 
Iha h&loa. Tlie akv n«ar tbe hoiuon was eloodisai bat misty, tii» 
Sun bou); Tiuutly viaible. 

A )fAO!reno DwnmRAXci:. — A dLtturbance of tbe ma^eta oF 
untMui^ characlor occurred on tbo eight of Januaiy 19 between 6^ 
ud 9^ r.M. Tho main feature of the disturbance, as recordMl at 
the noyal Ob«orvatoiy, Groi'uwivti, cousi»ted of a bold docnam 
of doclinatioi) to theoilcnt of iS' between 6" p.m. and 7' 30* tM^ 
with return of the magoet to iia normal position bj S" 30" Ku^ 
foIbnoJ by a KUialler n*uv« in tbo »ame direolioD to the extent of 
li betweeu 8" 30"" I'.u. and 9'' r.M. In the horiKintal force ti«C9 
a number of rapid fTuduation* vere ihown. On tbc Micc^edisg 
night (nisbt of January lo-ii) other minor morcmeiils w«i« 
sbow*D. Owing to a period of cloud about thi* datv, it it not 
knoma whether these movoni^nta were accotnfanied bjr maai- 
feetatioo of son.«pota. 



A CoMrAxiso3( ur wiiu Natio:(al OnsBrAioitiES. — The futui* 
of tbo V'A. Naral ObwrTalorr u evidently a matter of aoma 
interMt ju*t now. lu the Ptib. At. Sue. i'adfi<, no, 71, there la 
a long articli; on the «ubji!ct, coutaininf; aiDOnK other Itiinj^ a 
compuiaoo of tlM reaonrau and of otbrr fncia rdatiiig to 4«ttain 
well-koown obaervatoriw, which may b<.- iolonwilag eitough to 
reprodace. 

'rite annual inccHue oF the U.S. Naial ObMU-vAi«rr it 385,000. 
of tbo Ihirin National $53,000, Qiveawich 849,000, HarTard 
446,000, Poulkuiu S4(i.o»o, C'niN* of Oood Ho(ie Sj^.ooo. 

Thq Nuvnl ObatTvatDt-y );rouiidi cover 70 acrwa, laluvd at 
$66,000. The lUriard Ubw-rvmior)- coven levi-n acr<-< ni<ar a 
populous part of iliv niy, valued at $50,000. We can add to tbU 
tluU (irc<Mi»tcb ObfMjrvatory cover) about three acrvv, hut it ia 
difficult to etitiniate its value, owing to the circuoutauooa of the 
ca*v. 

Th<r huiMing* of (lie Naval Obaervalory are valued at $457,5 13. 
of Harvard nl $51,000, aud those at Aretguipa at $12,000. Tbo 
Unwnwich buildinga are oertaiiily of inoru value than Ui« Harvard 
Ntimnle, and proliaMr lera than thai of tl.e Naisl, hut lli« an- 
tiquity «f |<Br(a of Grevn^ifii might, etilunn its valun it it ivur" 
rivr ptil on lite market. 

Tlio Navul OWrvnlory haa hod Un -Sufiennleodenta [n thirty. 
lliiM yuan. Grei-iiwidi baa had «ij;ht Uireoton in two hundred 
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nnil twenty-four yvan. Harvard 
^lirecloTs in flftj-oiiie jean. 



Obwn'atorv bu haJ futir 
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TNI BptiemeTid«« in the ' Annu^re du Bumu ies Ixingitudu * 
of fomwr years h&Te in raostrajiea been madwto conform to ihp time 
io jKiiera] use — that is, ilio day moa divided into two periodn jf 
ti bouTi eacb. Tlie ephemerides of iariul>!« stara Law, howevpi-, 
)k«ii git-eu in accordouM with utmiiomical tiui« r^-koning. In 
lfa)> ' AnDuaire ' for tlii* Tear s olianj^ baa hwn made, and all tfic 
eph«meridF« are gir«D in Cinl Time, the hoan b«>iug immbei'sd from 
o to ti, midiiigbt beiug o hours. It is dun to ttii>< tbaniie that. 
Ibe minima of variabk- star* in our CtnnpanioH ore lhi5 year Riven in 
Civil Time, a* announced iii tUe .TaiiuaTv iiunibtrr •. Thi» i-Laiige in 
tbel'arts publication bus ^TRii rise to^arioiw nimiipaiier jiaraftTaphs 
of doablful accuracy. It has been slat edthuMbe Paris Olistrvatory 
i« to adopt tlie sanw HTiloii, and tlint lli<- i4-tiQurdi)i'k-diaI is to bs 
adupled generally in yranw- ; but wo Ix-lknt! tbcre i» u« foundation 
tor tbt«e sialvineoU. 

M. CRtLS, the Director of tb« Uio Obsemitory, publistiod, about 
a «*«r ago, •gmo vorj- omivonicnt litt.U) tnblos for appro liniatcly 
predicting tbo circiimtttancirii of an occnltation at any alation. 
He bao now piil>l)«licd a more clnbriratc work, whieb cnablo* the 
predicltixi* to U- rcndciwl aoour«t« to within a few nwondu of 
lime; th« computation being unrtod by #omo care fully -drawn 
earres ou milli moire paper, ubicb arv contained in tbu book. 

It i» annouDCwl that I'rof. Williom Ilarkoesa, Astronomical 
INreotor of the U.S. Xavnl Obttemitory, retimd sn Kcar-Adniimi 
on DecembiT 17 on nMcbing the ug<! of lixty yrttrti. Prof. H. J. 
Brown \m$ been appointed to euccoud hiin at tbe Obfcrvatory. 

The (lold Medal of the Royal .^^tronomicnl Sociolj- lia* thia 
ymr bi^^n awardod to SI. i'oinnurc, far his resnrchea in oeWtial 
Kiucliauica. 

M&Twv off«r ourbeatcongratulationstoCapt. W. d(^ W. Abuey, 
who liaa bow promoted to a ICnighl Commaodersbip of tbu Order 
of tfas Bnlb. 

Tm Annual General Meeting; of tbe Kuyal Aairunomical 
Aociety wiU be on Friday. Februari' 9, at 3 o'clock in tbe aftenwoo. 
Tliv next meeting of the Britiali Astronomical Association niU b« 
I oa Wedoeeday, February s8. 



FlMlM AH OxrOBU NOTB-BOOK. 

It «ill bo nuwfl to many, perliaps eT«n to ttio ICdilor* of thi* 
anKaxinc, tliat a contemporarv has appenrml under tbv titlu TA* 
AUnummti: We may cordially wish il a long lift-, nllboiwli il« 
lifu-hiitory in an unusual on« ; for im yet it lias not publialn-d 4 
■ W« lna« a lUy otili ihii auiatwr l« b« jDMrltil in ibr raajnain*. 
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lictalo iminlHv, oul; • titlaMgo — naj, not even a whole ttllapepi, 
*■ I iiIibII uxpluin |>iT«entlr. I am rcfcrrinff to the nmg^taaa 
wliidi N])|i<wni on tbit rtegti iri tint ]>lay of ' A AlcMage frum Mere' 
at itia Aviiiniu Tfafstni wbivh I eilTifu ell who like a ihorou^ly 
BtiiuiiiiK ptny to ga and eeo. Mr. CliMlex IItiu,-liT:y U »daiu«ble 
M ■ •ucoDd Scroogv, who ix ni>iiv<-rt<-(] fratn hia »olli)>b wsja b^ a 
" MeMontttT fnitn Man." Ili^ fnlU lulvep in hi* ftnuf hnir reading 
It eotir of our hhw CQtitwmjKiran , wboiw liilo I could pUialjr 
■■HI mmi the ftall*. Curio«ity being thiw cxciu-d I wroto to 
Mr. Ilantrvy for iiiformnlion. ami Im miMit kindly rant mc tfa» 
mnpuitir iihnI on tlw< " liril tiJehl," which provi-jt to ho a copv of 
Ih" Ufiuv o/ iltfitrnt, uilti The AMinnomtr pasl«d over tb« titbt 
•o Ihni wen llio liU<-|>«e<< of our oontpmponry i» aot iu own. 
Aji for WMilirtil* <othi>r ttinn the !i|nmoii» oi»r« bclonsing to tht 
oSaonl tillo) thfirm is but n ecnp nf pnixtr, with tJio woitb tjrpir- 
Mrittrii, vtliich tbc actor aays brforp be dlb a)il««|i. They com- 
tlHMMB a* lullon : — 

VtM. DM f»r thn. TkM'a hHUr. To Mmbrtelilii at ImL ■* t^ttm 
obMrmwna bum roTMlvd Mnu>g* liRbla, which WMa* aMrtvoown twiran t« b* 
■ianh pnl iMl in ihe t>o|i« of ■ttratfiM ■> anmmr fro^ oar plaBK." I dca*! 
Mian » wvrd of iL Tbr tiling'* aibwid. Aai j«t, Ac, A& 

In bui laonlli'a ootM I f««r I mar have put Mr. W. B. Cook* 
iuta ntthnr n fuliw pomtiun. by mi'titioDtun a prapond for TxittBg 
Ilie ftiturti s to an anginal tuigp^tion of hi« owd. II« did not, in 
any way, rla!m tt aa oiiffliMl ; ^tit it waa ii«« to mf, and I mm- 
ttoned lite khuv* troa whirb it vainr. It baa auxv beeo poiDled 
out tliat tU ntiBttplB ia ailoptnl in ibe B^rmnt numtlty: 'H 
alM) appwa in Havfunl'a *Qaodelk Aatroomj* (Sew Tdtki 
1S4S), p. a;i : aud p^rbapa ■tw ah a w . T%ai«hM, ofcvofM, dM 
bean linv to bvar from Mr. Coolie o« iW aab^i bat I hope b* 
wiU not bai« bean anduly eMtarlwd bf a^ miitakv. TW an** 
faaUoa i» alao nlwmA lo by Sir. EDb in aaolkr cart «f tiSi 
■nBbar {f. 9$). 9iDc« wriliac tW aoto laat Moolb I bai* nni. 
IW |wia«i|ite to pnctiee, aa«l Aad it aiMflr 1 



BOW MR aHaM 1 aa^ iia .i] 
»iiaplaaaie w > »i > Bt . g| 

^tt«wai;' b. ibe |i I M 
ititatol tW LiibHa Ob aecap 'M 



Tub r al awaaa to llavfori'B * X* 
paraiTTiit'ti »«> |p*"n ne by tW l)ki«eiar of 
lar< A. (t* Canpoa Ww iiywa i. 11* Tvry kiady vritv 

la u>. ... -.is««r to tha a »j«ir y aWber aayoa* 
dUWvtti-M in tpt w poto l Bf fitw« t9-4nf ipbiwindae. that it 
kaaai tW poKtkv toaseMCvarf M i w> w at the 
latere «««C am 1&7S— ^r.,«aea imahl ihwiialiuaiaf , 
Una kttta laea nia. TW L«bM Ob^natfy ^ iiifiFikiiJ aa 
IMIa rfvaailr ibai tbM aaw« a ivry wIpj^ w *niiaMa ttet 
cml aad aoanmWwoKi « bew 4eaa ih w a : aai wa an ti«« 
MHM » tMa « w f^JOm^i «aeB. Saa. «f a. say ba ia tW 
aT ^ O ii LM i i? ma. Hmf, - faa mmm rf 
.' aa (W< Ml <« Jmm 



KcIkIWM).] Notet. Ill 

Thb folloiing poctrard wat reofivwl \ht other tUr from an 
imlmuu'n comtiponclfnt. To ivjinxliici) it vtrhatim *ivinii th« 
bMt wn; oF li4!l[)ini; hii proj««t of tmproritig Amlironn'* givul 
u'orit ; and I dtt no ibu mora ronliallr bconiuo he makei Mveni) 
polite nnil rviut flalt<rritig rrmarkti wbiuli it ism pl<uiKtm to print, 
sodi opportunilii!* are Uto ntra to bo negU)ct«il : — 

Mr. " Oirotu> .Notk-Booji.' - 

I miliirv to put bcfur* rou •* ■ (upiriDP court non uf utranoinxnl 
nmai ■ppncUUan.ib* cuumaratioD ofKnuv slight Bsnli 1 Gnd in thegonirkl 
OMWtion of Aitibroiiii'* * Hsudbiicli d«r IcBtTuinmiinikiniilp.' to bcwinie niucli 
mota orful «nd b«e(]T Bi ■ nfrrmce bonk : t. Suh cut (boitld twarai^nrrVji- 
Ai* tilU : 1- If MMHs alu > tegt»d of it* Iciien ; f. Tlio nfimiM ImIkm 
in tha Wit ihould Im aU ia itaix* ; 4. Tbara nhnuld tw lomD ttitt oi InUia- 
jmpiiy, M, laaAof itc wocki mnitlon*d, aueli ■» L'»iii>i>hi>n Hcnclit (libar 
■•»f . . . .X Konkulf, Anlrituti|[. ke. ; ;. AH itiuiHudiuni tlinutd br rrduMd to 
U* niffriV ijft!tai~»iimv nr* in t'lritdi iiii-lin, luTUC ia Eiigtiflli, Miiap in ccntl- 
Onirci. Ptrliapa if ^u pnlruniin tliOM iinpn)TDiDi>Dtii luaj )li«j br Bdo|>tfd in 
■MM new edition, or in noir like ■nit. Wi«liing n IldppV Ken Tmr to th* 
Antar smtfr and hii pireri, I mil}' ■pologito for Dddmnnjt ;oii unonjio- 
Wtt] ; bat U BH nunc vould tell juu uotliiDj; indnrd. I pr*ri-r tu n>r»iitii iiuDv 
)•■■, on>)r M (lita eiarybodj. I Ibink) 

itqq. Dm. il. An (.laKR Ritnim or mt ?(uts-B«uk. 



Ur. W. Kllik hu kindl; sent me the following oot«: — 

AtUntiMi bu KnnMiniM bwn drawn in tba Oxford KotA-Dcok to tha 
I 111 mio nunbcr of flguna »cupta}'«I in giiiiig t&luoi of phjtirai coiii'iiu 
tnd la Mtronomfnl Mlculktitiai grDorBllf ■ But uKlroiiomor* Are itiil ttiH iinljr 
lieople hIio ran islo MtrMDM lo lhii*aj, Thosr irhoUke inlcmi in iiinlt»n 
mMMnl «>U kno" bow aupnttm ww tba Tinliu-bov lonu «flor the tiolin lUrlf 
had rw»L«d 11 point of eamptMlifc p*rflwtian~unti]. tiula*d. bnr ili>> t;i>niiii of 
lh« Tuunipr TuuH* in tb« lu* cralurr (In arhlch. pcvlwjjii. at tbia moiriFnt I 
•night to B.it llmt [ uiun lli» al|tbU*ntli) ikt prtiloun uiiMli>fiu:U>rj pkllcrn of 
bo« bmnir nponcdfd by TouruV vlW") Mtutrurtinn. tbnt bo* madp of th« 
linUn kloMsl anolhaT HuiruiDsnt. Tat lt*T, H. ft. Hix-if. ia hi> latolv 
piiUi<h«il ttrj intcnOisf wmk on ' Old X'iolin*.' ginm tlw lengtb of (ha bow 
u twd bj Tnirta *t b(tw«fio 19-1 ;» und aajiS laofan. What oan o'ooi htrti 

r'j "I OM would rothrr Ibink ibnt tha Ipngtb might W a funoliori of that 
Man'i *rln. Two bow* (hat I jwawaa incitlior of ihem a Tonrt*. un- 
fiHtoiiatalj) hava Itoplia of 19*1 and 19'4 incbia rt^iicMit*!;. 



TnHKK inportnnt docdinnitii hivvo i.-ainu to hnnd IhU month 
frviu the Unit'd Staf« — thoUnkl ropurt of the Bonrdof Vjaltonof 
Ibe TT.S. Navnt < >()■•■ naior}', thr tuxtiuni of tlic fint m^etiiw of tlw 
AMruii-iiiKsI and \«lroi>hy>>ioal Hoript^ uf Ameiics, and the flrat 
Anniinl U«porl of the Dirtidor of thi> Vcrkta OlMOTvatory. In 
brief tiot^ hku thnw, only thv owat m*ua] rvforanM can Iw tnmle 
to any of th<<iu, tliotigfa loluminoti* ci'innicniarios could lii written 
r>i( cavil. It is new« lo mf tltat tbo rt-WMRVs of the U.S. Naval 
DiMurioton nrp *u brgr—half as niuoh again as tliosv of Paris, 
>lp:i-niitich, and llarvnrd ^whk'b ar« nearly the aaniB). The new 
llireclof, I'rof. S, i. Brown, ha« spent aoni« lioi« in ttodyin); the 
QbwnratoriM <A Kiimpo, and •n.-ms wf II bmhtv that tlmrv is a 
itttiiv|wncv brtwiwn iW rvaonrcM of Washington and lOuutput 
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>a<.^jiMi *MtM* ID his onddaroim to 

• ■ • ■WtoiMit of n Board of Vi>ilora 

•• aot Tf r/ nctira <uid (Ooii^ 

. . itt Antiiul .Meoting acti u 

'>bM>nstorTup tO(W«. talw 

iwr * thorough doKD dova ; all 



4 



uhI 



tAtrophjrsic&I Societr. thoagfa in 
■ I rjwirl of our Knyal Astro- 
~' r ln>ni it iu several eMeutuils. 
- ' ' hIikII iiiaintAin a library, and 
.'^iivT S'jcielies is not expected." ^^ 
tU OD any local habitation iot ibe ^H 
I'M ■AtisfactioD, Further, the present ^^ 
't-.i« ubiiiitt«d is to print ahrtnuum 
tiMHC IIk"(* IT) pamphlet form for fiistribu- 
lOlM^ Oft the complex papers i» apparently 
'^iety. Now the printin)* ut paper* 
'iMfutn<>»« of the Koyal Asironuoiical 
luse u; a littlo surprise that the new 
jdilicifialo that it u'iU hare to uuder- 
•wttT future, e*peciall}' at the two doseD 
hMW pveu reach a very high Btandaid; 
- < thai the verr qa&liBcatKHi for nienilM> 
r vunl*. " any p«Non dmra«d capable ot 
v«(>nr upon aonw «ibJMt of Astronomy, 
■ -«noh of phjrric*. may W clw1«I by tiitf 
■., &c.' The conlrvt botwreti our 
<iir4i.-lT0ti ii Uius romplivlf. When wa 
11^ about thinr ability to wnt« good 
''ivm in- print thorn. " Or<>r tlwre " ^^ 
■' ' Can you wrilc a papwt " and if ^H 
lo not utidprtnke to priat the roaolt 
ii Uiere nn «ienllfinl nnaoni for thia 
(lir " ^\Hi«titulioii and By tAvi* " owm adminible ^H 
HJH' .Soma phnuM lound oildly in Knfili*)i ^M, 
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Jh» WfdioUd by loo Chair shall cnnnaa lJi« bulota 



' ihi5 Vrrkw Obawratory is rery wefeome. 

IViif. ilnle Eias at last got well under my, 

.ittnifMy bu MUMS -like n^iort, Tbe oiiir 

mirnph labelled " personal establishiiieuC 

-tiiuto Ibe staff of the obaerra- 

'. w« >in-i{1ad to te« in Englaad 

' -l«ni in ensteoMt, and 
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uf work. We may wiab liini all good wirikes to hb eodenvoura to 
rvuioviT this discTvpdincy. The establish tueat of a Board of Visitor* 
i* n good move. Kvon if a. Board be not very active (and some- 
itDK'* this it tli« beet kind ot' Jlourd), its Auuual Meeliuf; acts m 
«» inoviitive l« brine tbo work of ttie ObservatotT up to date, taka 
ftldck of tnattm* goocr^j'. and hav« a tliorou^k dean down ; all 
of u'hicli are most beueficial. 



Tiiic new AstroDomir^ and AstTophj-sieal Sodetj. tliough in 
(ttiDo respMrta the Aitieri<«n counteriiarl of oiir Enval Aslro- 
Domicnl Society, is apparent!/ to differ irum il iu levcial easeuiiali. 
" It u not intended that the Sooiety shall inaintaiii a libnry, and 
an «xcliiui^ of pabtioations witli olhf^r societies Li nor eiped^d.'' 
1 fluppotte it would be diiGoull to fix ou any local habitation for the 
library that would give gener&l satis fai-tiou. Purtber, the pnoent 
pneCice witli i«^rd to papers submitted is to pnnt nJw^vWU in 
the journal ■'Heifnct, n^pnntin^ tht-se in pamphlet lorm for distriba- 
tion; but ibt' regular printiug of the cuniplt-te papers is apparently 
no: to be a fiini-liou of the Society. Now the printing uf papers 
is a, very senous part of the usefulness of tb« Kojal Astronocnic&l 
^lonety : .and it may well cause us a Ittlle surprise tliai th« new 
t^i:K.-iely does not apparently antivii»te thai it will harp to under- 
toko similar work in tbe near future, e«pedally as the two dob't^^ 
papei^ from which extracts are j^ven reach a veiy high atnndard j^l 
and wo nay (iron rttmitrk thnt (bit \bvv quaiiflcation Tor member- 
«hi(i in couched in the M-ords, "any person deemed capable of 
pr^pnring an acc•-ptabl(^ napor upon lOfDe sahjeet of Astronomy, 
Antrophysic", or n-lat«d bnuich of nhynica, may be efcttw! by llie 
Coiiocil to momlKWihip, Ac^ So. Tbi- coiilnwt betneeu our 
coiiMUs ovtr the watvr and ournelres b lbu< complete. When we 
rl<<cl FoltoKs wi- ask iiulhing about tbetr ability to write good 
|«pr<rs ; but if tboy write thrm vn- print tUoni. " Over iben " 
ilifv carofully axk a tandidattf " Can you wrilc a paper?** aod 
bp can llwy elect hiin, and do not undurlaie to print tlie fMul: 
of liis Inboiini. But no dcubt there on! excellent rensoos for tbil 
di-tvrmiTLation. Tbe" Consltlution and By Lawa" Mem odiaimbli 
—brief and to tbii point. Some uhnuee sound oddly ia BngUiL 
enni: t.^.. " lellon appointed by tbu Chair shall nntiM tbo taulota 
Ibiiit ciwt," 



Tbb Kintt R*port of the Ycrfcea Obserralory is very welconir.i 
Amid luny ilifKcultii^ Prof. Hale has at last ^ upII utidpr waVf' 
ukI has produced a thoroughly business-like ri'tmil. Tb* oait 
omMon I nolioo is a para{fra|^ labelled " pertanal osljibliabnwBt 
slating drnrly wbat papaons constitute the staff of the olisam-i 
' t>irv. OtM"- of itom. Pn>(. Kvnwnl, we arc glad to ««v ia G&gbnd'' 
in-i now ; Ih- ->t porlrsil-lens in tri0lKM», and 



w« mar wish 



•caMi. 
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ANNTJAL GEXERAT, MKCTING OF TltE ROYAI, 
ASTRONOMICAL 80C1ETV. 

Fridny, 1900 Ki-brunry 9. 

Prof. G. U. DjUtwflJf, LUD., F.ltS., PfaUUnl, in the Chair. 

S*er€lariet: U. F. Nbwaj.i^ M.A., nml F. W. Dwo!*, M.A. 

Ur. n^MH read thQ Minutw of tlio Unt Annunl Moetmg, wliioli 
TCr» contirraorf, 

Jifr. Inminlt rnuit th« R/iport of tii« Auditors, wliii^ stated that 
tbwy had i>xnTniiii'it llic Treuuror'a aerotuita for Uiu y-nir 11:191). 
ttw bnd foitml «nd o^rtilied Ihe miiu« to be oorrtwt. Tim cauli 
ia bund oa 1899 r^^Mtmb^r 31, including balaiioo at bank, was 
£434 6*. 3d., DM comparpd with -£565 6«. Sd. on 1S99 Jniituiy 1. 
During tlio yonr c»n>i(l«nibl(t ubaiit;ca bad bi^un miuk in th» 
intvttiuMita of (hi* So(ni>tr, llie porliculam of which vorv ict nut 
fa Ibft aocnunt ncoompitiying lli« Uepori. Tbejr bad Jn«p<»:t:>d 
the bookx, imtninirittn, iiiiil otbi-r eSuL'ts 111 the poMeaoKin of the 
8o^e4y, which appi-nred to (bciu t^i Le iu u jwj Hitiafactorjr 
COadttKHi, 

Tlw Tn-.n»ar«r'ri a<voiiiit« and the Audilan' report thereon were 
■doptivl bj thi; Mrrliiifc- 

Jtfr. JVnM/J nnd i-xlrKl.i from the B«port of the CouncU for the 

B«t jrmr. Th^ tMH-it-ty IukI lont by ileacb aiiu-u thf lait (limoral 
wUng tbv fo1liiuiii|c Follcius: — I.iuut. Baillii;, ll«v. E. [.. Uer- 
Ibon, ■laaiM C«r|Knitvr, Snniui*! Co(ik<-, ThuniM Fiui^b, Nnllmnid 
K. (rrrvn, John Munibnll. B. T. Moon, John Ni^wtoii, C. L. 
WiHW. G. C. Pulifor<l, J. C. Rogor. Hov. John 8ktter, Hale 
WorlhNR). 

ilr. tfyton rrnd nittnicta from the BcporLt of ObMrrmtoriM for 
tlM]rmu''iS99i diiKnmi in iUutttration of thevo wera throva on 
tbatcroen. 

TOL. XIUI. L 
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Mr. ytviaV rend eitnicta from lb« noles od tli(> profinu of 
ABtroDotnT (lurini; the jMst year, whicli wi-re also illu«trsled bj 
Isntorn-tlidee. The fuUowine are the hewliiig^ of llie note% : — 
DiicoveiT of Minor PlaneU, Uouble t^tara, ^'ariatioQ of Lalitade, 
Variutioii of OrriTity at the Eartiri Kurfsce, (lie Meuar^uieut of 
Bam Idnee and StandnTds of Length, Longitude JJetermuiation. 
Star CatatflRue§, tho Oometa of 1S99, tbe Attrographk Ctiart. 
Meteoric OWrrations. 

Daring the readii>g of these eilract*. M. Poij»cai^, Bccompanied 
by tli« I'rencli Ambassador, entered the room and wu r>e4:eiTed 
the President. 

77i« pYiti'lent. The Gold Medal of the Royal Astronomiml 
Society has t)ii8 year been awarded to M. Henri Poinmri, (Ijoitd 
a|i{)lause.) We have ll»e Iionour alM to uelooiue Hi* Eiwl- 
li'iicy the I'renoh AnibaM&dor. ( UeiMii'ed a|>{>laiiv^.) Ah jour 
Pn.'sident, the ai^rteuble duty of presenliiii; tb<« Medal to SI. Pato- 
car^ falls upon me, biit befoi* doii>g to I will endeaiour to hr 
before j'ou the grouDda upon irhich the Council hate luaile thia 

Pref. Darwin pive an iustradive addre«s. suuiuaiiimg 
Poinesr^B woii relating t« rotating fluid bodiea, ibe lid' 
t)ie figure of the Earth, the probleu) of three bodies, and pcrii 
orbilji. At its couclusion tlie MedoJ wvs presented to M. roincan 
ainid (be loud api^nuae of the assembly, the Prendeiit adding Dint 
in handing the ifedal to M.. Poincar^, and id aeekiiig lo & bim 
honour. tli<> Hori<Tty felt itsnif honourod. 

6V. \ya<fTh«»*r, 1 think, geDtlemcn, M»bnvo nil li^leiMil vith 
very great iiitrn.-*t and ptMSun to the ll4?|M>rt of tW C(>uitcil ami 
to our President's Address. I bc^ to )im{io)« that the Kcpoct 
now read be receirMl, adopted, printed. and cimilattwl iu ih<- u>ual 
uiani»er, togethor with the President's Address and the Rvpurt of 
the Auditors. 

AHmiral Sir Rmtmya Ommanitty. I brg lo aecODd tbat. 

ftt. l\)tDcar^ and Ihu J'repcfa Ambosaador now left tha 
Meeting. 

Tht I'rmiitnl. We now codM to upecial bunnMs. Wa will 
first con«idvr tlie proponl lo nako an addition to Byi^-Law 34. 
The tkvretary will resd the proiKMod addition. 

Mr. Knfoll. It it jiiopom-d that tbu existing Bye-Law 34 \m 
amended by the nilditKui of u Clausr. lliis lire-Law r«lat(« (d 
the resignation of Felbvis. At |trv-<rnt it reads that a Fellow 
who wi#h<'s to mstgn shsll cunliuue tialilii to the annual ronlri- 
buiions until hi- ohiill hm-o discharged all sums (if anyldiM tii 
him t<i the Soeiwiy. llie aildilioii whii-h ii proposed u thu:~ 
" I'rovidrtl that Jn iho cawt of a Fellow who, being in armr of the 
jiaymeiit of hi* nntiiial i-oittribuli<xi, >>huuUI signify his A*m\n< to 
rMtgO his Fello««hi|>, it ihall be within i)m> powitr of llie C*uuik-i1, 
in nw of hi* innbililT t4> par or lor any other adequate reaaon, t» 
nuiil a portion or xXw whoio of any tudi liability by a S; 
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^xtte, (n nbioh bI ti^ast tm>-t)iird!> af those prewDt mi roting shall 
couear." 

The IWridrni. AVlll you expl&in tbe reason of the propowd 
•diliitnn. Mr. KnohclT 

Ml-. Knelnl. Sir. Prcsiilent, I would lilte to my k few words to 
ripUin Wtv aolioii of Itie BiiK;^t>sleJ nlt«<ral.ioD of the tiye-lrnvr. 
Far yean put our ])je-La»'8 hsvo becD deticient in one waVi tbtk 
tbnj )i3ire not allowed the Counnl nny diecretioo to deal witii 
cifrtain ca'i?« of FelJow* who are in arr^ar with tbeir subeeriptioat, 
and u'h(tt« euvs. in many instaiicM, hare been oiceediogly painful 
aud (leseniiig of eit-rj' cons id erst ion. The Uye-Ijiws have not 
allowed the Council u> do anytbioi; except to proceed to lb« 
rigorous («urw of eventually eipelliog »ul'1i Members. That Laa 
wemed, over and over a|>siD, very bard indeed. 1 have in my 
mind at this moniL'iit such cases, of men brought into pecuniary 
jiffik'ulties by agriciiltaral JiHlre^is of clergymen who uere perfectly 
Bpable to pay the arrears of their aubscription, and by the Bye- 
Liws there was do possibility of the matter being I'eoiilted. or tbe 
Council eierneini; any power in their favour. In one of the Bye- 
I.4VS — I forget which — it is stated that should a fellow be so 
Diauy years tD arreor with bis siibs^ripiion, the 'Preasuivr should 
report bis arrears to the Council, and that tlie Council have then 
HO altt^rnative whatever. They are bound, on the report of the 
TreaiUTiT. to suspend the name of the defaulting Fellow, and 
orvitUuJIy expel him. TuaU I am Rur«, Pollows will agree with 
me is a hordxhip wbicb we should lilco to tnodify. and to put it in 
the pOM-er of tbe Council to exerdss some discretion in the caaee 
«( numenHis persons which are deserving of consideration. Those 
are the reasons which have induced the Council to suggest thia 
altemtioo in the Byn-fnw. 

Thf fittUltHt. I think 1 may put this at ODce to the roto, 
nuless any I'ellow <l<.-'«ireB to innko comment. 

The motion was (srri"(i unanimously. 

Tlit I'rttUitnl. You hare nil received notice of n propomi by 
tbe Totincil to alt^r the llye-tAsv aa to the hour of meeting. [ 
ihould explain how it comes about tbnl tins proposil is made by 
the Cooucil. A Vellow of the Society cent in a noiiiv in Jannaiy 
»bich wu« exactly fonr weolia. len about throe hours, beforo this 
prewnl moiuenl. Our n,ve-Lavs my that notice muvt be given 
MM month before the Annual OenorrU Meeting. At its last 
aseetiiiK \\m Council did not care to pronounce nliat is the exact 
■Miiiiig of "a month," or whether the di-flciency of an honr or 
tirw was material. I. for my part, express no opinion upon tital. 
Itapfimred to tbe Council that the but way to proceed was to 
■afce this a molion of the Council, witltout expressing anv 
epiaion of its mcrir*. The Byo-ljiw. altered as proposed, 
Wdulil read thus: — "The business shall (.-ominence at 5 o'clock 
m Ibe afternoon procisoly, when tlte Minutoa of tho precedin; 
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on Ibe InliU fur the uis])«cli{>n of Pi-11own ff nquirvd." Tliat 
U tlitt iDDtloii, but th>- Cuiini-il, u I sar, did tiot i-ou>ider it ou 
itd twriU. It U brougbt foruiiKl in orJrr ihnl Ihe Fellow. «Ho 
at leajtt d«niii (i> hnvL- fulfillnl Ibc letter oF the Ikw, sbould imI 
be ruW out on a t(«bnicHl objcditni. Aftur tluiH' preltmiimrj 
reninrk«, 1 iniitc ilisciiMioii «u tluN ]>rapuwil nltcratioD oE u< 
B/<.*-Ijiuii A.H to our hour of oireliii;);. 

Mr. Knobil. I t&ki! it lliiit tbe prajKnal of thv Council does not 
rUQUvri! II prijpuocr mid nM-utidnr? 

Thf PfitiJrnt. I kIidiiIiI imogiiiu not, d> in tli** olbvrotW uliicli 
we linvi! ju*t «>iisi(i«T<'d. 

The Attronomer Uoi/al. I think if it b pro|Kiiwd b}* the Couni 
that is «iiffii.'iciil. 

3tr. Knehel. Aft«r tin; Minli-inrtit t<hi lutrt- ninde. Sir. Ibm* 
■eunui to be unv cuur>n wbieh in un^t dcnimble. Vou itnt^ thai 
tbe Council brin); thin rtim*»nl without eipmtiing sii]' d^finj 
0]>inion u|icin it, and 1 infer from tlint l)wt ]'ou nw-jui it is brougl 
forwanl ratbvr for the |)urpD(Ni nf vliH:idalitig liie opinion ftf tr 
Fvlluu*) lliaa witli tb« idrni of loRiMlatinji. Putting that intei 
j|>Kla(i4>ii upun ytitir wonii, T brg to ii>oi*e (he iirrriuu* (|iK>(<tii 
Th<! offcct of moling t>we prt^vioiu ijiH^lion u lliac full disiuas 
i-iui liilic ptni't! updi' ibc ffleril* of the motion. If tbe previi>i 
quiratiiiii bi- mrricd, iit><'r di-kiln. then the motion ftiiU ; but rti 
you hiive tl>e adtant^ee »f ilebnl*- nnd diiciiuion, ami iif br«rii 
diSi rent views. If tlio pnr*ioi;- ■ i is nrpativi^, tlii;ti iti 
tiiibaiautive motion iniial bi- iniin' )'iii tu ih<- Mtviin^, 41 

with tlial i(l«>i, if I am correetlj interprutin;; wbat luu iix^nnt, 
iiiaku that motion, and prooeed to make my remarks upon t 
<|twi»tioii br»ii)>lit forward. 

Tht I'rftliUiti. 1 i-nlireir «p«<^ thai our muftoini; in u ji 
have staled, but I have no poiter of tiiniling l)ie 8utic)j in air 
Vitij. If they rtioixw to lotc for the alteralion of the Bje-ljtw 
am tH>w«rle»^ to Mvrent it. 

Mr. Knof/tl. Tbia in an old i|uut>(ion. It has bran brouffi 
befoM the Society several lime« darinR the Inrt li-n or lirid< 
yean at least, aud thU in tlie lifth oi-cntion on wbidi this m 
motion ban been made. Ou tliv four pntiioujt ucraiioiM it h 
been com pleletv defeated. After every i-(Turl luw ' ' 
olucMhte tbe vtewn of the Fellons by plohim-ito an ' l* 

tim* of our enininc 3[eelint'. the role am) the ^>^nul■JU c.f 
Fellows at bote have wen iiivnrinhly one way. Tbej (>•«" U"«t m 
vosed to niakiiii; nnr ebaii|;e. In my opinuxi time 1 - 
11 in a quMliou 1 am far from uivir*;; »)ti-ili) nut be iv 
enquired iut^i, and (iewn aMrcrici r- no nniie i» uKVtbu 

lilte legtilntion. Wealwaji nui ' •: iho .^nnnal Meotin 

«e a^ different faces frfltii tbow »« 'am at Hm i-si-iiini; Mii-iirii; 
Tliat is a >vrj si^iAant point, ivr it sboMa that nni ii>l<- titk 
bjr the Fellotn ftsaeoibled liiin aftemixm uunld mil neiKSMrity b< 
ligT«\l to bjr thow wbo atteiid our regular nvi-iiitig McvtJii|p 
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theraforn it1i4ni)il be uxtn'm«ly cHuti»Dii liow we proscnii in kltttring 
mir iMtaiUiobvii nutoam. Havh n cuxtotn can Aitljr be nlltirvd itfUT 
1 VRTT raivrful awrtainmciil-, not only of thn opinion of Uio 
Feiluwa at krgo, but atw> onl;r ■>'<^'' * ni»n^ cnmfal tnvcatigalioii 
llimn hm hitWto been made by Uie Council, iw to how nucIi b 
rltange would o|K:rite upon thi; conduct nf hiininri*. It in obviotm, 
trhnn <r<- an) invii'igntinK a propoiiition Kiich na that, now sub- 
milUid, that w« vboiild Ukr tnT^> conaidftmtion th« fact of th» 
ounlinaoui niw>HDg« of Oommitl><v«, Council, and ifodrty; that 
tlia FelloM-' at large should not nmri'ly connidnr what in convfini^ut 
for UmriwIvm in attending Mcoling» for E'-ncral pin-piwi'*, but 
•honld «onsid«r alHo wlmt it convonicnt for tfan conduct of biisin^iM 
at audi M««tia);B ns I bare naiixid. iiupposinj; wo were to m«et 
at 5 oVIoch, ttiQ Council would have to moot rancfa earUer, 
and tliere w-ould be no tiBi« bAtwppn thi» Council Meeting 
and Umi 5 o'clock Slwting, and (h« C.immittee Mwtings would 
karo to be held in the< morning. Tbeo thsru is anotheir point, (t 
it largely an amateur Hocicty. Tha majority of thw KvUows are 
amatoura engaf^ in bn»ineM, and therefore could not attend the 
Heetinga in tbe inoniiaga. It i* at) important point that sueh 
Cominittco Meetings, aa would ha<ro int'vilably to be held in the 
luorning. raig^t not be suflicicntlr attended by those whom we 
may desire to hare upon tbe Couni.'il. Another point to be con- 
sidered is the ell«.'t of the Council Met^inj; b^ing held in the 
afternoon and being initnediatel^ succeeded by the sflernoon 
M'-iiting. 'ni«re will be th^ frsal«*t cbance of the business of 
ih<* Council being hurried — thnre will be no btitudo. Uiisinesa 
may come on at the Council .Meeting requiring long discussion, 
aoa it may not bo completed, and therefore mii*t be atopped. 
There will be a check, and tbe effect will be to shorten and curtail 
the proper consideration of bii>iinc«i!i brought before the Council. 
For mx»elf, t liare always miMt strenuously opposed this change, 
beouiae 1 think it will op^-rale in a nnoft pernicious manner to the 
mtereeta of tbe Society. 1'here is one feature also on which I 
)iat« laid filress in pa<t yean, and I lay stress again upon it now. 
U ia tills, that the effect of sii<.-li a change as this would be that, 
the raomvnt tlie at'temoon Meeiing was over, vferrbody would 
rush Avay to dinner. Then we shoul'l be deprived of that feature 
«f our MirelingH here, namely, the assemblage in the libraij after 
the evening Kleetiug, which has etruck mo always as a moat 
ralimble prinlege. We t^ere meet our friends, we make 
acquaiutances, we cement Iriendvhips, we are able to eichauf^ 
ideu on our work, ai>d diu^u^ tanous topic*. These will di»- 

rar altogether. That ia a most tmpo<tant privilege which we 
M be flow indeed to deprive onrselees of, Thoae are, 
itt. Pnaident, some of the views I iksire to eipreas nmrt 
Mimeetly agaiitsl this proposition, aail which have indooed na to 
poake tbe motion 1 have. 
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A FtUoK, 1 rise ou k point of onlor. Doe* t)iM mgUoo mquin 
to be secooded ? 

Ur, KnoM. A motion for tbe previous qtmtkn doM not 
require a seconder. rii« equinlvot lo lh« " previou* qii««tioa " 
in the liouee of L'omtnniu is, that tbe i|UeBttou b« uow put, and 
that reqiiireH no seconder, 

Mr. MiUfti'ifT. 'Xliu proposition lo al'er thi> timo of tke 
MeeCini; U eilher in tie inlt^reBts of (he ICojnl vVslronmnicii 
3oci«t; or it ia ollierwi§e. Lf il be in the iolerMla of the Sooety 
I hope it will be <-arried. t beli^Te it ii in the iotvrmta of Ui« 
Sonvty, but if it ran be shown bj >lr. Knot«l or anyone elw that 
it is opposMi to the begi it)t«reslH ot the f^woiety 1 shall be lerj 
pleaf«4 to bee tl defeated. On previous o(i««iion», and in con^ 
juni^tiuu wilh Mr. Kiiutwl, 1 have lak^n au active part in opf 
ihw rMululiuu, and the reAMn «hy i oppo»^ it on previou 
oocasioiiB «u became 1 knew that tberv wei«, at that time, 
cenaiu members who were very repular in their atteodaora,— ami 
1 claim. j>erhap«. eotne authoritj about atlendaucea ; for I Ibink 
Mr. WMtley will bear ine out (hat durini; the last lo or 1$ jean 
nootieliaa been more rejtular at these Meetings tlian myself, — who 
would be cut oS froiu the priviJei^es of this Society if tbe tima 
of the Meeiini; were altered, and that appeared to me a ver 
undnirnUe thins;. But the conditions are uow entirely cb 
■ikI that b the reason why I sent the notice to tlie Council a* I 
Blloration of ili« hour of Meetiiis. f do not know of aainjfk' 
■number now wbo would he excluded from these Meetings by the 
alt«ntian of the time; but I do know of a gnat number of 
Biemben. especially country iixioibpn, who would hr very i;Ud to 
attend afternoon Bieeling*. Mr. KivobrI snyi> wi- are an anistvu 
Society, 1 think the ai^ntoul from tliat fact has l>een thoroui^il] 
espUned. We have hiul an objart-lek^on in the forniation of 
Bntish AstronoDiical Assooialion. which, itislead of beginuinf' IG 
Mi^rtinga, a» vim expeded, at 8 o'clock, begin at 5 o'clock iu It 
aflnrnow, and get mil Meolings. At the same time, I 
nothing about the convinieiioe of the Council in the 
throuKti tbeir business, ai>d I would bo wry eunr to advooite 1 
change which would inconvenieiKw lliat body; but 1 Lupii 
•ImII bear an opinion upon this pwnt from «onw roembf r of th 
Council, for we do no* wftnt to <olii anything that would 
inconventent to anyone, but wv do want lo go with tbe tiinr 
If it cau be shown tliat ibis propoaaJ u against tbe intoKaLt 1 
the FeUt'wi. by all meana let ns drop il. 

JV^. //. Ji. Turntr. Mr. Kiiubrl has told us that on pn* 
otvaiions hn ha* always oppoeod this motion, axul 1 ar' 
will nut object li> me adding thai bn has aoinewliat ' 
i>]>piiw.-d it. Tim laKt ocownoD on which 11 was brougl ' 
wu.'* not loni; afti.^ Mr. Knohel had mignni the He^rvt 
iiud viliicb he held with tlrn gnwt^wl ahililr. and 




lani 



IIO»l 



iely owes bin a gnat itmi. Uunng the whole 



M«r. 1900.] the Royal Atlrommicat Society. 



119 



I 



apinion tiu> hamwaa of tlie Cunndl miulil not be got through 
'otdec a certain namber of boun. An 1 nm uu lonxtr Sefrelaij- — 
I heW ibut po«iti<ni for 7 vi-ar* — I may My tlint during my time •■» 
grodiulljr fwind the bu*i!i«i« t>f tlm Council iiould bo shorWnwl, 
until thi) tinal rv«ult is (Imt now the buxinctn Uikw one hour Iom 
A«ii it diti two j«irs ago. J'«r my pnrl, I fwsl Ihtre U doI the 
iNgbteNt (jiicstioii but ibat if ih't.Hotrii^ly sari iM way to adopt thia 
nuniun, tho buvjnm ii' tli.- fnuniHl uriil Coinniilt<* nil! be pot 
through coDvi>nie[itly before bam I. I think I cuii claim to make 
lint •t«l«meiit a4 a (.■uuntcrbtiuit lo Mr. Knolwl's continued 
vigorous oppo»ition to Thin inoiimi. Oii thti if<'ni;ml i|iiHStioii 1 do 
not pronounce any dfcidw) p|>iiiion. Thuni niiiy be many iid- 
tM)tag4W either w'ay; it i» n ijimlion for thi) F«!lo«a to settle 
lh<'R)MlTes, but i am unxioai ihnl tbn »;(>ii«iil<Tnlion of thi! Council 
bMtiWBs will not occu{>r too brirr a Mham in Din Ki^ttlcniont of lliiH 
point. This U tlie Aiihuitl Sfccling, tit whicb the Fi'llowa can 
ikddo what the Byc-I»w* uliould In-. Mr, Knotwl necmeil to 
hnply that tbi* wan not a ^Fi'dini^ at wbioh Ihu ijitt-ation cuutd bo 
ilended ; but llio Byo-laux tell ur< thin Ik th» timi; when Hucb a 
Motion should b(! ditifiii>»vil. and 1 niii siiro tliuT, if thoiui inleivnied 
fai the matier cannot (vinvcfii-'iitly rninn; in thu afti^njooii, tliey 
n^ht stretch a point and cimiu 10 voli; upon a (junflliou bke tliis, 
U tbey tbon^ht it important, tin tbo !a%t occiuiun— nin yeari 
■go^ I think — iho voiit wn» udvcrni' ; but loar lie the experieni-'B 
asce gainc<i bv ihr miTlingN nf the B. A. A. may have cl}nii>;t;il 
tba viewH of tboit* who Xiwn defi-nli'd the rnotion. 1 butt-, 
fcowevep, nm« liKimna lownrdu ihi? " pruvinii» (lUMliou," (or 
Mr. Knnbel ia gnirg to be, I tiopi>, our iw-w IVHidwit, and if be 
fndfl still vigorotisty fl])puM-d it, it tuifEht be dfliived until he in 
no lougrr in olBce, for it would Im: unt^mc-iouA to liitn to prens thn 
notiAii wbeD he in abotil to entvr thn.' Cbnir. .\t the same time, 
(f it dotiui voava lo a vote, I nhall bo very glad lo eupport the 
uoiiun. 

Mr. TF. y. Sfnn?^/. T tliink there i» something to be stiid in 
(avouf of a live oVlock Meeting. A rrrry lari^ number of tbo 
Ktftkym of thi« Sodrty lire out of l^nilun, and lo attend the 
«irenii>K tnetttingi they have to Htcip th<! ni^-lii' in toun, possibly at 
•onw inconvenience. Another thing 1 nbuuld like to mention in 
that the Pbynit-al Society of Ijondon meet in Burlington House, 
in the adjoining roomK. and tbdr Meittiitgs are at 5 o'clock. Tht 
Council of tlial Iwdy inwl al 4 oV-Iook, iirerioiia lo the Meeting, 
or tlH-y may mi-el at 3,30. \Vt- liml ibtir nit-i-tiniis regularly and 
often v.try fully atlt'iided. and geiitleinen of the Pbysicnl .Society, 
1 •n]>poee, are about m free with tbeir lime m the geiitleoien of 
tlw lujyal Am re no mien I Society. The Driti«h Astronomical 
A*M)cint ion's meeting* also point in the lame direction. I think 
(ri*ryoD« ibould vol<- and ahotild bavn an opportunity of showing 
in that wa; wliat i* the moat convenient honr for hiintolf. 
Pirhapa the Council might giro the kuj lo Mbat would be the 
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tuoHt convenient tim« to tliein for tbe evening Meetings o{ 
^<«uktJr ; but for myaelf 5 o'clock would be tl>e iao*t oonveai 
hour, mdeed 1 cannot tttj m Lonilon for tli« nigbt. 

Til* AUrmomtr Ito^l, I desire to add ft few wotds to w 
ProftMor Turner bas esid. He htn put tbe cue very dearly, but 
lliare are one or Ivo otber poiuls whicib I think oo^bl to be 
proRiineiilly lirougKt before tlie notice of tlie Fellon-a. I am 
>orr,v I dilTfr alto^etber from Mr. Juiobd on the question of ibe 
linunivttL'ilily of l^ltiiilt through the busineaa of the Couiteil and 
(if tlut Committ««e befoie an allprouon uieetiiif;, and I tbiiik it 
in n-ally a quMiion for the Fi-llowa tbeuui-<lviw to Hfitie, ubeikt-r 
it ia mora convenient for them to meet, **t at 5 o'docl in (he 
afternoon or 8 o'dock at uiitbt. Aa reKardo llie Cbuud!, under 
L'xistiiii; arraiiKetikiitta tbe Couiidl is usuallr called al 4.30, and 
ondn ilB bu4ine«« by ;.45, cici-'iriiug on me oceaaiomi. Now I 

1>ut it to tlie KellowA, Ibat if the Council cau gel tlirougb their 
luninee* (u» tbey liate doiit: lately by doiu^ il iu a more busiuMa- 
like way) in an hour and a quarter, it b not a tHttiottn thing to 
ask tlipm to mn-t three tjuaners of an hour earlier than 4.30, m 
a* to end their work by 5. 1 would pro^oae intrttad of Iia«in)|; the 
gathrnng in tbe Library after the filMtinf:, aa we hare now, that 
we Nhoutd have this pilbrrinf; wJlh tea at 4-30, which i* mure in 
accordance uilti luodern ideas. In the oae uf tbe Boj-al Hociety 
I am aufu Ihu Fellows of tbia Society will acbnit tliat that body 
hiiii a* much butiueeg to do an tlie Bo^al Aalronomial 8ocieti 
but they do it in an eijieditioiis way. Tlie)' underataod 
tbe time taken up in tl»e trnuracliou of the buxineM of 
Council muat be biiiilcd, and Ihey do not do as much tall>tne 
(be working of their Coundl'x alfniri. Tbe Coundl of tbe Bojal 
Sodety uieet« luunlly at 2. jo or j. and llnisliea its work by ahaut 4. 
Tb«n there i« ati intvnal for tlie Cuuuoit and ihe oiliuf Fvlluu* of 
tbe Swciety to meet and dietcuMi various queHtiuOH wliicb iuli-n-M 
them, a eup of tea Uiiiig wrved meanwhile. Now, I imagine the 
aame thing can be done in this Siociety. I think if we pi 
tbe lime of meeting hnlf an hour later than tbe Uoyal Social 
namely 5, «e diall make u HuSdout oonceMion to tboae w 
lake time over the buaineaa, and who object to coming early 
Uie afternoon. In ibe Koyal Society the practice ia to ha 
Comnutt#« meetinjjB befoni (he Coundl meftii'i; — after luo< 
— aoawtiniea at i o'clock, and MNnetimet at 1.30, but the Fetli 
tmoage to get through the buatneea not only of tbe Cotiudl, but 
of the Committee, in time to Iiave the afternoon meeting at 4,30. 
At the aane tine I (eel thai, if our Prewdeot dedguatu baa • 
rirong objwtion to it, ne ought not to preea thia altenlion upon 
him wben b« is taking oHiou for tbta year. 1 do not \niib to 
the (Mra])0(al potvonally in any way, Uiougfa I fiHil •mm, 
adoption wilt be for ttie interest of Ibe Society. !<till, 1 
muat say that in my view the work of the Coaudl oau very 
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be domt without inraavrRiviicv if tlio honr of meotiiig u cbaiig«!tl 
xo 5 o'chick. 

Mr. A'lwM. I murt otnpluitically m,j, in rafiroow to the 
moafifl made bv tbc Aflronomi-r Koynl, that no connidi'Tiiltini for 
■n» nufit in any wttr iiiHucntw (he qonttian u*hiilc<vi.'r. If llie 
Fellom decide, and tlte Council ftUo liocide, that tho IlmolutioD ia 
for iJifl good of the: iSodety at larg'>, I tBu.<t not b<> conaidcred in 
UijWBjr. and i iiiiall disuppear from bving a hindraDCV to that 
which will benclit the Society. 

Mr. M.Iiomtr, lam nith«r »urpTi<«d nt the attitude Mr. Knobttl 
has taken up, for directjy 1 ww the motion X thought it came 
(foiu him. 

JVr, Aiuitxl, 1 did not know anytbing about it. 

Mr. ffemir, 1 thou^^ht be might hnre detdred tbc ctiang« tbat 
he might be able to attend the Qietitings of thn Uoyal Astronntnical 
Society and tbe Itoyal lut<ticution, for the two meeling« cluh in a 
mo«t unusual nay. Mr. L'hriBlie has «hovrD that the procoeiiings 
uE Lite Council are not of a lengthy duration, which I have oflon 
(bought to be tho fase. 

Admiral Hir Enutntu Omrnamieji. I am cerUunly in nccord with 
Ihc lien'H of the Aatrouomor lioyal. 1 have b^wn a frf^uent 
attoodaut here for the la«t jo yean. 1 am not idle during th« 
day, I llU it in witli vanoiu occupations ; hut 1 have a ntrong 
objection to coming here afler dinner. In the Itoral [Society tb» 
cbnnge to tha kfteniooD meetJiig bus bnd the effect of dnnblin]; 
the Dutnbar of membBra att«ndiog, and for mytolf I behcve tha 
afunxxn lea at 4 o'clock is always a tnoat agreenblo opportunity 
[or frioods to vxchaogo mwa. 1 th«refor« atroo^y support ibu 
cbang«. 

Mr. /fnirall. I should hke to oay a word or two in explanation 
of tbe circumstancefl under which the notice was inveR. It ia, 
bowovee, unneeeanry to einphasixe that more than by saying that 
til* Council in bringing it forwai^ merely wished to put no 
difficulty in tlie way of tite Fellow who uanled to raiw a qucation 
whiob affectd the interest of the Society. Mr. Mil«hin«r, who 
gav<> notint, wilt, I fe«l aMurod. agree with what has follon from 
l'rof«ii«or Turner and the Astronuiner Itoyal, that, in iipite of what ' 
Mr. Kuobel has au gracefully ssid, it Heems the mo*t important 
ibing wc hare to ounaider now is, that we should not carry tbu 
iBOliou a^aiiut tlie convenience of onr i'refidcnt d«mgnato. Hu is 
probably to b(^ office during next year, and 1 fcol rather strongly 
Upon tbe ]>oiiit for that retuon. My own opinion in that wn 
should Tole itow upon the previous c|uettion and not on the actual 
nerita of tho case. I coiinot, of oouroe, ray anyt}iing whi<-h would 
oodsmit tbe Coundl, but I feel that I ouf-'ht to bn rvndy to niako 
an uDdt^rlaLine to tbe l-'ellows of t)ie Hocieiy, if it ia detirvd. to 
brinj; tJie maUer before liie Council lo that it nuiy be brought 
before tbe FcUowa at a later neeting. 1 bope that ikia courts 
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will recommend ilwit to Mr. Milctuner ftnd the oUi«r Fellow* 

Stmeul. I may wiy that »e hare received one or two le*t«ra from 
■Vllows liiioK at a dUtaiKv. and 1 ought to iaak« knovn detiDit«ly 
that pi^r^oua living in ihe Xortb, wlio atleod the eveoinE onvtinj^t 
not iniriMjuentl)'. would ftnd it t%ry difficult to get up in lime for 
alt«rDo(Mi Dieetiiiga. Ibere ate alM one or tnolottef* that baie 
beoD rec«iv«)l akowing that Fellows would welcome a ciwnge to 
tlic afh-rnocin tiniit rnther than the e?ening time, and I tbiak 
it iioiild bo ilt.-i-idiHlly ilnirable thai the queetioD be coosidend 
wilh mur<i Itrisure, fr«« dincuiHifMi, and coDskluratioD later ~ 
J WAiild iIxTi-foru HU])ii»rt Mr. Kitotxil in tbU matter. 

CapHtiH Xo'tle. I should liku to say, i( it werv in conaonati 
with our liyi>-liiw*, that it would bi! bi-tler to discus* this at 
ni<^-tiuf[<allt!(l tiH'iHally. We ought to have the FellowH n lio attend 
in the evening livm in onler that they risj bnie a voice in ibe 
mnt(«r. There can bo no douU Ifanl there is a v«rj considerable 
aniflutit of opinion in faviMir of oiir udhttring to tbii old time of 
incniing, Uit to mttny of lu (he afternoon would l>e particularly 
ouDViiiivnt. r, aa a member of the Council, ot^ht to bare di^k 
opinitm on thn matt^-r, and I do not oxprea* any, altboufch I maj^^ 
mtT the alteration wiMild iiiit mn l>otler. If thu Coanril ha* to^^ 
tnift at 3 oVliX'k ill thi! afternoon, and I am on the CouurJI, 
I must bo thvre by i o'clock. That ii all tlw difierenoe it would 
make to rar. 

Majnr Kiwftley Potfer. The fact of a copy of the isolation 
Itaving been spot to ever)' Fellow a)iow» that ne are expected to 
vote unon it, and if we called a Special Meeting it would be the 
•ame tuing. If F»llo>i-s do not come to diacun it on this ocoasioii 
ther would not come and dixcu^ it later on. 

Tht Praulttti, Tbo aotutiATi »iiKgi*«teil by >fr. Knobel appetiri^i 
to be a rerj oood one. The carrying of the previotu <]ueatiai^| 
would not pleiwe the Society aa to cliaoge of hour. 1 do tiiinW^ 
that, although tlie matter hjui been brought forward uith noiici>, it 
does come aoraewliaC as a Hur^iriie, and I further think that 
Special Meetuig for the diacuiiiou of iliis aulijiKt would be 
etBcient way, and a morv xatixfactory way, of gelling the real (edir 
uf the Sodet^-. I wouhl add that m-e cannot accept Mr. Kuobol^ 
f^erous denud of kin own importanoe. If be doett, nm) we hno* 
he doee, find lliat bis otlier businws tn life would render \i 
exeeeding'ly difficult for bim to be here, then I cannot but it 
that we are bound In oiere courtesy to a tnan wbo has been 
admirable a Treasnn-r, and wbo we aiv now prapoiing to elect ax ' 
Pivsideut, to accept hi* proposal of the preuous cjuettioo. Thia 
will not negative tbo propoution for change ol ibe hour 
Meeting, but will merely slielve it for some short time. Tberefo 
not speaking now as your President — for my Preaideney has no 
hut a short time lo nui— I wouhl urge you to vole in favour 
Mr. Knobel'* previous tjueslion. 

Mr, Mtuhintr, I woutil rattier support Mr. Knobel's 
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pmiDoa in Ihe cirratiutuMO* in whirh bo la placed. I tliink it 
would be livttfr not to pniu thi^ rvaoluttMi now, but to Imvw 
Mr. KdoIk^I lh« plcn^iiro of brinKing it forwanl himteit. 

Tht t'lys'dtnl. Vie lire bound to take a »ftt« on tlie subject, 
bat tint upon tbe moAion, and iinlwM may utlicr l*ellow deuraa tu 
■ddrvMS the Meeting I uill all Corn tliviaion. 

A show of band* was laken. 

T/u I'rrtideiH. It la perfectly obrious tho " ayo» " havo il, nnd 
lliBi«for(> Ibo previous queation is cnrried and tho motion i» dia- 
poBod of. 

The Sleeting Iheit proceeded to tb« election of OfSccm for tbu 
CRMiiag reitr. Major KiDgsltff Foster and Mr. Cu«liint[ w«rn 
appointed Sorutineen of tb» ballot-pnpen. Tba foltou-ing wm 
tb» malt of tli« t^lei-tion ; — 

t^aidiM-. K.B.Knc<bHl. Vle»-PrMd*Ttlt7 Sir B.S. Boll. M.A., 
Dr. A. A. CWkinoh. Prof. Q. U. Darwin, Prof. ]I. ILTurDiT. 
Tnaaurtr-. W. H. Maw. Stfiytanm P. W. U^wn. H. K. 
N«WftU. FbrtujH Sftrtlitryt: .Sir William linggins. (MhrrMemUm 
tf Ae Covndl: W. It. M.'C'lirivtie (Aatroaomer Kojal), Dr.A. M. 
W. nonninK, Dr. J. W. L. (ilaishef. Copt. E. 11. Jlills, Frank 
McCleau, Maji>r P. A. MaeMnhon. Capt. William Nobio. Ur. A. A. 
Rombaut, (1. M. Srabroke, Ur. K. J. Spitta, \V. ti. 'XhM-kony, 
K. T. Wbittnker. 

Mr. KtttAd tl>en took the Chair. 

It w« rro[iiific<l by Mr, floUU, »nd smoiided bj Sir ffnumw 
(hnmanitrtf, " Tbai a rote of tbank* be avcordnd to th» Presidi^Hti 
VicfkPrawdieDls, and Mvmb>?r« of the Council, wbij now retire, 
for tbeir aerricM iii promoting Ibe objects of the Snci>-tr." 

A vote of thanks was a«ooided to tho Auditorn ot Lli^ .\ccoum(s 
and tbe Scnitioeers of tbu Ballot, oa tlui motion of Vol, 
n'altrAentt. 

TIm following gvntlunun wm elacbed ■ P«llo« o( the Socinlj: — 
fpM. //niry NtAiitKn, OCFendene, WaUall, Stoffordshirv, 

1m) foUuvriDg Cwttlidnto wm proposed for election U • F«lloff 
^llio Socicly !— 

The*. 0. BujUi, Soflierville, Wg4U Itund, Ba(h (prupoMtd bjr tits 
Ber. 1>. iLtiparling). , 



I 



TUB BKirWH A8TUONOMI0AL A8S0C1.\TI0N. 

Tab ihini (irdiiinr; Mi>«ttiig of tba 8«Mion wan licid on Wadiuwiay, 
Janury jiM, at :^ion ColKiga, Mr. IT. //. Maw, Prwidont, in the 
Chair. 
Thm BMBM gf »lt*in Oaadidatvv for mcmbvnbip won mad and 
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puiiaoil for »uippn«ion, uicl the election of Mtran lutw nwmbrn 
wiia coofirniod. 

Mr. Holmat mwl a paper in which h« di«ciis>#d ProF. 8cha(> 
lieHti*stnvr*tigntion*in n^^udlo the defective definition of tha (>«»»• 
Ihv 36-iiich mirror. Mr. Holm«« u^ed tli«t Prof. ficfaMboHv'a 
coDcuptiun that tbo inu^ of a sUr irn* built up of *UMrpoMMl 
lEiMnM in mnny planiw wut of iniDV eiuis waa a mulaiinn one. 
Hoholi) that Ibi' iuingv of s irtar at the focua ua* not tbe ramlt 
of Burli piling up. but waa an iDtrrft-ranoe phftDommMo, iho vEEvrt 
of th<^ mirror taken a* n whole, and oot iho cfffvt of an atiaeiDblsg* 
ol' part* working moiv or Ivh discordkutly, Tbo itna^ of a star 
WHK not a compoajle imagv. not nn accumulation of uiMgw. bat 
uhj' one onl}'. and in ou« plnnc onl;-. Tb« dltcutfioiia on ttM 
Hubjcnt had tr««t«d the mirror a» made ap not of Rtnall airrorv. 
but as con«istinfr of ton**. Ifcit thi« did not affect the reaMmini;. 
'y\if-j nero told that niib a ratio of aperture lo focua of 1 to 14 
iii> discernible defect oocur*. If a 1 a-inch mirror of So-incfa foru« 
«a« lued the central jj tnch«s vould gii* a practically pcrfev-t 
inaga, and tberv wotiTd r^Mutt a apunoiu disc about o "-S iu 
diuneler. According to l*roF. .'Schauberle, a zone j inch wide 
round this could make a lar^r image aupeTposod on tlM< onginal 
o"-8, and so on to tl<« outer is-incfa ijnue. which would nroduca 
th« largest diac of all. Now eierj one of the toon produced a 
lai^r spuriooa diac than tho cvntral aperture, and therefore their 
■upecpOHtion could net nrduce the r.i» of tho diK produced bv 
that oentrnl np<-rtiirv, but must iiiorenae it, niid thi-rrfore th« 
Inrp^r thu iiprctum thr larKr.r inuft bo tht.- *lar-dia& ilul it U 
ui'll known ihat thit iac<»itrarv to fact: thr naaonabteinfannm, 
thun-forv, </>%* that tho mirror acted aa a wholi- in prodixHng tli<> 
focal imngisotid that iho imagw mm one only, atid not a oompnaite 
of Miipprpoaad imageo. Mr, IToluira coDcludad thai, notwith- 
•landing tha aoundo<u« of I'rof. Acbavbcria'a iiutli*maii<«. thej 
muat Iwk elaewboro for tbo cauw of tbo failure of large rrfl«ctJnH 
t«l«acopM. ^ 

Mr. SrtAnlit mid he had not had on op|wrtunity of rrading 
Prof. Hi-hfteberle'« paper, and llwri-fon' lie hardly litttd to w that 
lie diffnred from thvt gimtlomati ; IhiI )i« thi>ught Ihat Ur. Hd1im» 
had taken riilin-ly the right view of the matli-r. 

Mr. Crommtlin rvad Mcna note* on Iho tulnl aotor arlipan of 
1900. May 38. which m^m occompanii-d by two diagrama; the 
tint nhowml the position of thi- more iiuj'Ortnnt rofrft'ucr-linM on 
tbr Mun'« diac at ibi* limoof Ihr vi-Unc, and tha avcoiwl ahow^ ' 
thf aloni and plam-tn in thn m'lKhbourliWHl. Tbo Hun, he pointa 
init, wimld br in Taiiriii nu* far from Aldi-baran. TIm- 4th 
jlh iiiagnitiidf »tan t' and «* Tauri nould l»> wiiliin the cor 
To the htfl of tba Sim. Orifin and (i^riut ; nbuTi-, Aur>)| 
(leniiui; to lite rif^bt, iVrM-iii; uhiln Mi-r^'iirr miviM h< 
hnlow and in lh>' riuht nf llu' Sun, nnil :i fnllr 

illiuniDOled, and il wiiuld aiao be urar ]iiiiii , <juit 
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a eonvpiicoou* olivet. In fact tho poMcuwr of a good inufniinriil 
niiglit ilo wonn thnn dvTotn lotAlit)' to a critiwil examination of 
Men-ar]'. Vcnu^, nt it» grcat««t brilliaocr in tbe loiildlo of 
Omitni, nnutil Ixi "ixiblv wiih tbo imkird evo befora tbo boginning 
of \iw. ncIipKc, and wonld be rpsplMident uuHnR totality. Tborv 
would bo ati unuKonl number of bright stars round *\w Sun, and 
it woald be intercj^ting to see how runny of Idem could ho dpi«7t<-H 
wiUi tbo unaided eyo. Tbe aodiacal li^ht ini|;bt bo >i»)ble during 
Ibc VI peditioD, though not to such «dv.iiit.%c;o ii* it would bv ^^t\^<•T 
in Dip year; bat iJio probab> H<«r (-kic* and fhorttT twiligbC 
would bi> in it« f«Toiir. Vcdu", Jii|iitvr, ai'd Minium wi>iilil be vi-iy 
favourably pln«d for ob«orvntion. Hixty-tour tecoiid* uf totality 
might bo ivckonrd on at Algit^m. Tho Saflirytl Afmawir. data 
gBTO iiiKty'wr«n errands; but front the ei[imejic« of 1898 it 
voatd pmbably bo Ims than that. 

JVr. UavnArr ntid that in i8g6 a number of papers uvre con- 
Iribut*^ to thi< Jwirtmi in tho way of Bugg^ftiooe for obserratiooa 
that mi^t be iindertalteD, and thinking it would bo found uaefal 
to fallow a similar course in regard to tbe approaching eclipse, he 
had aought the coniperntion of scTeral of those who vent ta 
XoTU-ay in 1896, or India in 1IS9S, viz.. Misi Bocod, Mr. JobnMm, 
Mr. (iaro, and Ur. Don-ning. Mr. Maunder said the obeerrattons 
uf Brat im|M>rt!)ure which could be und'jrtnkan by th<i«o who had 
na ^aifSf iostnimonls at their disposal weie first photugraphic, and 
■text vilb thr ttkncnpe. Piiolo^rapbs of the coroiiA ooiild bo 
kkun with fixed cntncnM, and tliitmforit thi>y need hav« neither 
niatorinl or drit ing-cluok. Instantatifoiin npofnires might be 
given, and ouposurw iip lo om- «ee»iid, if thoy had lh« image of 
Ibu corona on a icalo not morn than half an inch to tho SurCa 
4ianutt<ir, would bt> quit« peroiissibin, and would secure a \Wf 
fairly Acnav imngs orcn to » ooDaid*mbl(> dintaniw out. 

Among miacellaneOTi* obavmtiana that a photograpbcr might 
inaka wvrw a wries of plwtompha of tlio lan<Ui:iipe at regular 
inlBrrala daring tb« ivliiuro. Photograph* of tlio brighinrM of tl«i 
eorona by ainiply exposing tbv plato to th" liKlit niihout n camera 
might nlM) bo lakon. Tho poui-nNor* of smntl (eh-scopes might 
do good irork by tki^tching *miM i«>lut<-d pnrtions of tlw coromu 
It was <|uitv luelcM to altera pt to skotch the whole. Tho putnr 
pl<utti«> and th* proininencM would probably bo of the greafat 
ntiie. TIkto remained tho shadow hands, which sliuiild be 
obetfi-i-d Ixith in tbe lioriiontal and vertical plane*, inetearologioal 
ohwrvKtion*. and, nn Mr. Crommuliii bad pointed wit, the »lim 
and pUimtx in the neighbourhood of tho 8un vinible to the uiiaidul 
•ye sliouhl b« notvxl. 

,Vr. Sta6rtkt, Ur. tVulm, Mr. IMmM, Mr. CrommMn, and 
Or. iton-ning spoke on this »ubji«t. Tlio Meeting was iheu 
rpiniodi-d <>t the pn>|KMwd Eclipse Kxpi^dition to.Sjiainand Algiers. 
Th*i •-■. 'Tugus' bad been promivnaliy engaged ; but iinloaa a 
SulBoiaat number of applicatiuits wunt ivoairod the arrangeioeals 
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yc<m\A fall tlirough. It w«b (lierefore of tlio smtf^t iaiportiiaee 
that bU wbo intetMl^d to ^ should engnce berlha nt oun*. 

flr. Dmeniarj tli«n read a [lajxr on " Wlicre tiic Dsy Clinngwi,'' 
and Mr. Goottaere read » papt-r l»y J/r. C. /*. -Swi/A oti'tlw? " I'olu* 
Nehularaiu Kei^an of the Mooh," nwli of wbk-h wjw (ollowt.'d bv 
Ml interesting ducuosion. Tbe MuHin^; adjourniid «t 7 p.m. m 
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TiiB Monlily Meeting of tiiis Societr ww lield on liVfsd 
evenhtg, February tint, at the Iii«tiluiiou of Civil Etigi 
Orent (ieorge Htmet, WeatmiDSter, Mr, F. C Bayard, liL.M._ 
Pre*id«tit, in the Clialr. 

Mr. a. Mau-le^, F.Ji.H.S., read Im report on the pltmologicol 
otMerrations for last year, in nliieh ti« 8hu«Ft<d tliat ifao wvntbtir 
for the year endu)g JJo\eml)*r 1S99 km diielly reoiariubk- for ila 
ht^H teniperaturea, flmity raiofall, and splendid tirttird of Hunnliinc^ 
Tbe winter and summer were singularly uanu SL-iuufiB. nhilo tfao 
autumn was also wami. but duiing the three spring toonilis ratkrr 
low temperature prerailed. In tlie early part of the Qowvring 
WMOn wild phuls came into btoasom in advance of their xan 
dales, but aft*-r March ttiey vers inoMly lale in corotiifc in 
bloom. Taking t)ie country as a wbole, the bt-Hl fanu crop of t 
year was nhnst, the yield of barlry proved aUo good, while fmlt 
were slightly under avoraeo. The crops mOHl afFti-ti-d by the dry 
u«4tlier were those of hay and turnips, the lallor being iu umI 
iti^lricts exceptionally poor. Tlie only part of ibe Drttish Ukw 
wliere the siimiiier drougiil mis not aeverely felt wa^ in Irelaod, 
tkrotigboiil a gr^t part of which there was abundant keep in Iba 
Msturee during the whole summer. This year was a very liod 000 
fur fruit. Tlie yield of apples, pears, plums, and eLmwherriaa 
varied greatly iu different loculilies, but was iu modt of IbeuD modi, 
uii<l«r average. 

Dr. 11, il. ikoil, F.K.S., rend a pnper giving the ivsulla of Un 
nercoUtiou exi)«ri>uent0 uliicb hnvo bfv-nmrned on at Boiliannlc 
(ly Sir J. B. l^wes and Sir J. H. (iilticn, from Srpiemlwr iS; 
to August 1899. Three gauges wora uied, with 10 tucfaea, 
40 iiichM, and Ao inches de]itb of soil renpectively ; thn arva oC 
vnc\\ gatigo living one-tboufandtli of an acre. Tlte amount 
water collected at tlie deplb of 40 inchrs is always in cxcimi o! 
that collected at ao inches, and also of that collected at 60 inr)i< 
In the winter months iiior«> than half Ihcamouiilof rain j 
into the sml and is available for epHnga, whik tn sini 
MMiaiit only reaubee a quarter Uiat of the rain. 
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Some RemariaMe Spectrofcopie Biiuzriet. 

ttnt diwlmure «f Cspella in Ui« I'liarucli-r of ii <:luw pair wae 
onineullf un«xpe«;ted. What nextt it M>ei»* to iugge»t. In 
uiy alar aec'um in ite aioKl^iit'i's ? Perlinus Dot very mauy. But 
in sU«mpt tv utiswt^r the i|uestioii in detniJ would lead us far 
klirld; tii>d vm have now t» deal witli parlicalor cmw> to the 
exdiuion of Moera] coDaideraiioifi. 

Tbo litu>-ot-*igbt work execulud — uiid udrnirntilj irxocuted — at 
PoImIud t«u Year* ago, Matni)i.-d Cii)ii.*lk lu lui ex^'tnplarjr aolar 
iIbt, im-|>rOHi:)iiib]y re|;uliir iu ha iui>vi-in(Milj>. 1'fie resources 
tlii.li at I'rufp«9or '^'oitel'H couimuiid v<:rt^ iiidii-J, iiindctiualo W 
Iriiig oul onriaiu Bit;iiitlcatit vurintiuii* from iJii- rrnunhofer 

Ettr.ra now known to exist. Tb<' npvclriini, in point of fact, is 
th otcillalOfT and hybrid ; but onh' ^ith tint tiiruit powtrful and 
Mrfcct apiMinlU!! eau tbwtt-' nii^tularitiiNi Iw n-adcn-A manifest. 
Tbi« nforiditt' diK'ovi-ry wat, iieTwrl beliim, miulv in d'jplicate, and 
Knnauim.-d iii(lrjHrnd(.-iitly, by ProfeitDur CumpbcU nnd Mr. Xeuall 
(tee ibc OUrrvatory for Fobruary). it i», fur •overul roasons, of 
Wpwial interesl. 

Canclla is one of Ibtt vt-n' fi-w siiuctnwciiiiic binnrip* at a dute>- 
ninpa diatjuKM! frcmt tbt- Eortb. Tb« cnrufully ivviiipi) pnrallai of 
o''oSi tuniKnrd to it by Br. HIkin in iSij; may brutlled autbculic, 
its « mall iicsH nuLwillitilanding. It is, hiiu-cvi-r, nearly up to t)i« 
aveniK^ for ibe ten Bri<l-uH|;uitud« stars of the tiurtbtrn heiui- 
(|ihrra. The corrMpoodinf; liglit-ji>uniey U just forty yeant. 
Ixwstod ibui reniotoly in space, out !Jun (Inking its pbotometric 
nagnilude to be — 16'5 *) would appi^r 1S5 limr» tninier ibau 
Ckpclb. Uenre the joint Tojuaie of ibt eoinpoDi-nls, if ibcy are 
«s|ii«l i;!ol>e« of aolar inlriiair brilliancy, can be no b'M. in round 
iiuiutK-rv, lliao one thousandfold that uf ibe Sun. And their 
joint nWM oiijcht (o be im«q proport iuunlely f^reater, otring to ibe 
tranendoua internal pressure wliieli ruuai pi-evud in xiK-b va^t 
oi4m. Nor are there syniptoina of a bi(;b courit<-r veiling tcinpen- 
turv, except, to a limited exfnt. in tine member of ihi; pair. 

But when we Mme to consider Ibeir motiumi, wo ore met, at 
firot ■igbt, by a very different result. Tlicy travel with a relative 
t^trA of i^ Engl>>h milea a second, iu a period of 104 daya; 
wlitcb gires for llieir orbil a radiua of 51J niillion mitijv, iind 
inptii'H for the ayslero, on tbe hypothesis of a piano pasaing 
through the Earlh, a masa al limes tlie solar. Th« discrejutm-y 
witJi tbe Talue derived from pholomelric data ia fonnidable, 
Ihou^ nut ubolly irreconcilable. For we are five to select irny 

Slane for the resolutions of tbe ronjoined stora. Antvcudeully, it 
u ItkeJy to make au angle of 90° aa one of 0° with the lino of 

■ Prel, riticriiig'i Talue of - irj tor iLia dituni waulil mhnBM lbs 
dlipnrity I'i Umn. Mr. Gars, oa Ibe olb«r hand, MUmalM it. an plsunblo 
pwdKM -»?■ 
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The line fonning tW Mi«tWii»tcm bmindiu-ji tanHa iKc »oai««luil 
HtraJ^kt line running from tbo tnpcziiun lowurd* iIit riut, fonitiu^ 

"flflli'a mouth." The )o«pr (nortbitrD) boundnr* of the Iwivt 9 
nther Un definc'd, and tioit prulooKcd *o fttr iowkixU tboent; 
Uia Bull's iDQUtl) is narlly cnwcd b> •miitl )ind^t« ruiinin); «outb- 
vanis froiu its iiortLoru boundarr. To lh« wt-ot and north of the 
traficiiuin tbe nebula runs off in im-guUr ttr(«in« trandiniC tomrdu 
th<^ iionb-weet.mofttoT thostivnmRU-iugeoncnvfttoo-iirrlii the wMt 
and suulb. Tb« wrtlcrn side of tbi^ di^nnf (xMtion of the oebiila 
in quittt undefined, cicpt for n shorl diittnnci* frwin llm ap<.-z of 
tbu ri^bt-aii]tl<d triangle, vhorc it is (liar}ily ml off ti; a dark 
marking ('>i;bt in our ucgstiio), uliu-li i* vttitilr cvmi in photo- 
l{rA|>lis taL«n uilb long expovures. To indic»tr^b« si-ale of our 
illmaretioo it ai^j bo noolioni.'d tbat tW dinlanrir froni ihv apri 
ot lb<< Lriuii;jle to tbo point whoiv it* iioutli-<'a<t<-ni rdj;c rnto Ibo 
»outl>crii boundary uf tht- tiab'it luoutli is nlioiit 3 j niinut<-s of an*. 
Situw tUo nebula in Uriou viu fint mmw br Ct-ut, of LiMwrnc, in 
161S, few objifcts in tli« bcAtvutt !i«vc burn taoto cmutontlr 
ohMtrrod aad asaiduou^y drawn thiui thi* fiitarkublo and oom- 
idicated tiructur«. Dut in ciMnparing the luanT draningn ibat 
liuvc been niade, one ia principally atmck bj lll'^i^ cxtraordinarjr 
dit-fi^viiL-e. It is onlr too obvious that tbo va«1 labour i-xpcndwl 
by so many obserrara hn« for tlu- nuMt part done KcaniTlj anything 
to advance wur knoalvdlgo of iIm: fonn of tht; m-bula. In bis 
elaborate nwnograpli. publisbi-d in iSSi, IVofctiiior lIuMen rart^ 
fully collated and dis^iuied all known diwuription* and dnwian 
of the mntral porlioa of ibe Uriun nebula, li woa iudrp<^ndin>Uy 
d'uvovefcd by lIuyi,'eoa in 165&, and bis dnviing id tlie H^stmm 
Satumivm i» tbu first att<»Dpl to delineate tbis Mvnderful objc<1. 
Uuygens's drawing rouglily givvs Ibe same extent of nebulosity u 
tbe picture ve rvpnxluoe. 01) wbicli most of )iu stars tan lu 
easily idenlifiod ; but lii* rvprrsuntalioa of Ibc nebula is so rude 
as to bo seuovly reroguiuibUi. 11? rbous very rougbly the " tl>b'i 
ruuulb," but he B(«ni4 to rfprmviil Ibu ibrrw ouitspinjous slart tliaC 
are arrangi-<l in a boriKontuI line to the Mti<h-«asl of thr tm[H^um 
as iinoWvd in tli« dooaar part of the oebiUa, ubilc, ns the pliolv 

5n\ii •lio«s, tbey ars really ju*t ouUido it. I'ho drauinna of 
'ioard (1673). Mairan <i;3i). anil Long ^1741) all follow lluy- 
l^n* in thin error, hut in 1* Cieutil's dnuing of 1758 tbe reUtn* 
pOMltoii* of tbe briKbl \<"i of tbe nebula and Ihi^o tbrve at«n 
■re Tery fairly indicated, tbougb in otber rvspi^li tbe drawinj^ U 
ineorreoU Tbu* be git« tho rigbt-angled Iriooglo on anglo of 
1 jo'>. Of coorw difIiTi.'nrM of inMrumeiila utll account for som* 
ot the diMrgeuO"* ^f t'"' drawingi, but it it ■•iideut Uiat they am 
niutlly due to want of skill un ili« tiart of ibc dran^ b'suiea. Am 
inslrumrnts improvi', boMOvvr, oiid roon- ttnie hihI atj»ntii>n ar« 
giveii to the »ork, tbn dollnasttoiu mom unrij rw«mbltt tha 
object) and an> tbenforu more like e»cb otbur. The utnauty 
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i«ftuiiful dniKtaxof Bond ffivi^ itif bt.-«t |iiciuT« of the ([eiifnl 
ipeftrauiw oC \ht nebula. Diit i.t murli tmrpiiiaed iu uvuitli of 
itoil l>y tlist uf I/tird KoHif. Each oF tln-'Hi- drawiai^ was 
the ivaull of ytKWS of labour, bul na rua! evtdi^iion for jiosMbl* 
duuif^ew oiM! BOiiii phutu/nijiU wouUl ha far mon? vnluahk-. Indiwd 
a cantful »Uidv ul the |ilit>tu„'nii>lis u'iih tlieir infiuile cump *hf 
vi miiitite drtaiJ luakm i>ii« kvl no mrprisi.- that >>u>.-h an obj«.-t 
li«5 Ixifllnd the uiMt akilful artinia and ilin musl itrti'.oiis tibsisrveni. 
A-llMT a i-aivful and uiiiiuU- diicuisioii uf all the ubHisrrationB aiid 
dnwii)gf>. I'r<tfcs«c-r Holdi^a curuiltidfts that thcrs have b«'i:i no less 
(bail lo |>i>Haiblt! intiluiicva of diauj^n m tliu c«ritral portion of ih« 
uebula. Three of thifie he mtmiiUT* poiiibU, or pro'MiUiy luo 
mmttm/iini, »oA one e^riain. Most of lhn>R luppiuied elmai^vti «» 
in (he hrifchttittu uf iIJffiirRiit {lurliou* of Die ticuula : llold-iionlj 
iBJUtiotw one " iKiisibli*" iuttuiuv of I'hango of furui. W« may 
uonsidirr Iho «W]Ebt of tin* uiidBnci-Crom Ihew? chanspis, in the li(;hl 
Kippliod by thi- iihoto^mjihw. The l]^^l jihotograph uf thv nv'bula 
wai (aketi in Sir[>leiiiW i88o by Dr. Ilmirj ItruiHT, but of thin 
I know of no published Kproducliou. Thnre U, nowr-vcr, a K^od 
phiito^raphic repfodufition of Dr. DnptT'it plaLr lakuit iu Man-h 
i85z, wilh an i-xpoiun.* of 137 niinitli-n. Il hKum^ a« inlirUt be 
eip<-cti.-d, a I'uontdiTiblr givot«r i-xtimt of nnbiilunity llun thd 
jifautuKraph werupniducin, Liil far li-s* detail : tht- irurMiisoB are of 
WHirwT i'Ooniioiidy lar,ji'r. The briKhtiT purliouiof thi! iicbuliare 
■ucb ovprM-jpowd and adgw wliicfi aw (airly iiliurp aud dt^Snilo 
in Dr. Uobene'* «bort-«xiio4ure pbotonraph are in DrapBr's plale 
Utirrvd and ill-dellned. It isobiioaHiliatevi>nt1iMapiiareiit forms 
uf the ilriaits may be cooHidttrably ult<:'red by diSeNnl exposure ; 
■10 nnbuluois inaaa baa an ahaitluti^iy Hfanrp t^i^e. bo tlist a loniter 
ci|K)aure uill nwe^iKirily extend (be limits of the mat*, aad utay 
IbuN nialrrially cha'if^ iU stupe. It is thfreforc iiupo»iible to 
^ntify alt the detJiila 01) Dr. Kobeits'n and Dr. Draper's pboto- 
^ iplu>ea|>«cia)ly na so many of tliein are lost iu tli« lutlt^r. Bul, 
M far na it is possible to identify Ibein, there appeurt uo eridence 
what » vur uf diati^tf ill form or in i}ia ivlaiiie brimbtneaa of tbe 
dilfiiirrtit pnrlioiia. MeMuremenla luie Iwn Tiiud<: u-tie[« po»ibl«, 
but iIm: remit i« tJie Hun«, and I am i't>m{i<-]l-:rd to cuiicludd that) 
a* far ik< (be evidence befort- ua eiinM> - 1 - i" j idtf?. therein iiu 
(tnwf of •.-haii;^baviti);o(¥urrt-d during 111 ' 1 iii 1 .1 ofiuDitiwiiyean 
that halo eUiwi-d bel«eeii the diilea of lUe two phoiographs. If 
lam firrect in tbi» vii>ii-, the it) n elusion a of Pruf. lloldeii appear 
Im* priibable. Aiid it) view of file fact tbnt the ro in pari ion, i'»e« 
uf }«Ai7(i*/rii/'A.i, taken under difli-nsiil condilionii i» by no means 
Nuy, it sei-im likely that tbe aup)>o#ed c'utngea dedui>^d by Holden 
an* mallj doe lo differeni-es of aLulOlaph^?nc and iustrumeutul L-on- 
dtlKHk*, and, above all, to lli«! invvilabls srrora of ohun'alion. 
Xh» mom tlu! drauinM ar« examhieJ the moK intpoaaibto doea it 
aiKMAr to baM u|Mn them a»y aixumenia with regard to vbangea 
tflLar 111 forraorbfi^litneod. MicroinetricalmeuurMaivof course 
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KalUfutorr wb^re the rnnno an: *imp]<T mnd tlie oatiinea d«finite, 
but in t1i« COM i>[ fni'ti a nebula ■* thai nf OHoii, wbere \.hv otttlises 
4T« rn^uu and the detail tno«t nompk-i, it i» frotn |>liotQ^^pli« 
ouly that we cut Iwiie for anv rwult* in the fntuiv. 

W. II. WnLsr. 



A Compariton ofTycho Brake' i Meridian Obiterraliona of I he 
Slat ufiiA Leverrier'a Solar Tablet. 

Tbesb cumparisons uere undertaken for my owii tafortiutiotu «ith 
no id^a to publication. 1 oiTrT the retiiltti lo tlw Gdilon of lite 
Ottttrivtlort/ for whatever ibev inav h» wortli. 

Jk-(ort proce<>djns I« f!giiT>?8, perliape it trill intenMt tonui 
KVidiirs il 1 brielv describe 'fiixho Brahe'a in^bod of rontiiw'injt 
tbe lin« of eight with tho Gradualion of Im intlrumei^lj — 
({itaiirant4. M-.ilaiiis, and armillir. 

fjikeall hU prvdect'HtorB and those wbocaioe in the hundred y«-Br* 
atler him, he was oWigt-d to rely ou the perfection of niwbarural 
oonslriiciion for tlii* eiln>i»alion of ii>qtruiDentaI i-rrun. At 
eitliHr end of tlu) n>ovali)e Ri'Iim mod for poitiliuj; man s aquaiv, 
of few inches side, in inolnl, perpiriidicular to the ptaiMi of Lli« 
iattTurannt, aitd a1»o to the fioff of ngbt. Tlicii<> two s-fuaiv« 
( pianaridiit) hiul to bo of i-xactty Ibt- MiIiM siw. of trui^ lixun-, 
pcrf-H-tlr flat, anfi with iwrfnrtly true rdaw. TVw wi^rt wi-w 
U8iiall,v defuK^l by (h« iiini-r cdf^M of aliia in a aouicHliat targ«r 
jmxv of ni«lal *. 

Tht> c<-ntr« of the oiiler aquare luid (i> ho exaclly ovrr the CMlra 
about which tl>e nidiii!<-linr turiiw)— i-rciiuuiHl to'lw idrntiisl vith 
llw oenlK of tlu- RTndualed an-, — nttd the i-i>iif rr> of ( l«i> allwr aqian 
Itsd to he exactly over the pointer br which Um itrc van rrad. In 
Mlilition, the coTTVftpoiiding edges ol llie Iwo aciiiarra hiul to bv 
)]«nillel to each olhor, and imuvIWI nod |>iTp<-udirular (<> (tin phtiw 
of the iiiMriinicnt. MoclianidU prrfixtion vas, of r'i< ..h>. 

taioable; but iiiimenw ouv wa* JooU'd to (hia uvli .n) 

ohjxet. and n high il»i(nx of (XTfwItvn hb* attained. '1U< ivro of 
altitude wax ot>iatii<e^ by tnMna of a pltiiuh-Iine (ofteu two, wi>i> out 
ciilfir )>idc) sua[>fi>d<rd from the c»?iitre ol thu iiiatrumvul, and 
inadfi to <<(irni(ii>uiid with the 90' of th'i arr. 

Supposing the obwnuiio;! tob<' Umlof astar'^m-niliarialiltuiii^ 
theijuadnint vaa claiii|H:d with iu plaon— aUavn tntlr |iluiub— 
in the meridian, and the obxirvpT tni.Tnl Ihn nuliii*'tiur until |b« 
star t*eme<i lo be in Iho plane d-Iinrd by (he u|i[m-t i.tlgo o( Um 
Iwo *quare#, tln-n. lowermt; his f.ve. the sl/ir •iioittd alMi b« mto 
in iImi plane of t!i« two lowi-r edKe«. Aa a iiar would nsquitw 
wveni niiiiuli'" lo lm*i-n.i' the (1-IJ, lint n, tlxt loiiiilh uf tlw aid* 
of Iba itjuaro, Ibo olwincr oould li.'i«wix'ly verity. For a [Minline 

• Kn|l»tin|t» rffm-milaj ll" I'iwatMla inar W ««w la llit • Uoctiaaia.' 
UiB ■ lli^atta,' awl lb« • rnwnu 
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I auniul>i it U iloubtf ul if both edfiea could be used, exoept on 
ikcb »tmn as bad aiow uiiiuutlial motiou. 

For tbi> Sun the mod* o( pointiDx was eulinly difft»i-nt. Tho 
mUt Mianrc wi pierced uitli a amatl Uule which would prodatv a 
i»rti or li.>ii« uell-dcfiiivd imaK^ of Ibe Sua on the aat«rior aurfoco 
i iho ioiwr equartt, oil wbich aortjtce waa Inced a eifrifl (op 
ietttnl drclea) couoeutric witU Ibe squaitt. Tba oba&rvtfT had to 
iiilllf! when the Suti'a ima^e, wilb ita i!l-detiiiMl border, wan 
xn«-il}- ixincentric «iib Vte dri'lea. At the suium<^r aiid winter 
ubtiiwa the aurfawr rvvmriuK Ibe S 111'* itoa«e would be pwsentod 
o the ohfcTi-er in a diffttrfiit nianiipr w-iili regurd ti> ibe reiiical, 
Jid it is ju«t possible Ihia may acoouiiL torn poruon of the di»- 
xinlamrs uoliml lonrer dow 11. 

Tycho's great mui'ul t|iiaiirant of 10 feel radiua was a fixture^ 
uiwd it w«D)s to liave been built into Ibif solid structure of the 
xliliw. The tluetuatioDS of it* tt-ro vitmlA ]><• difficult of detoction 
lith the plumb-line. Tycbo frequently record* the rcadiii); to 5'. 
khicfa ibows his confidxitii: in Ibe Kraduitltun. Tliia instmiaent 
WOiianDded the aoutberii half of ibu tiieridifiii, and (ho Sun waa 
>b*rrv«d wilb it on aliooot e»erv ptMciblo opportunity. iJtara 
MKth of the unilb were obnf rved with his lirKv aziniulhal quadraat 
[Quitrf. Jiajr. Chalyh.), the Quadrant Yiilah'dit, and otbers. 

I D3W proc«ed to jtii-e Ilw nvulta i>[ a r*iluL-liou of a portion of 
I'ycho's loeridian obw^rvatiuoii niadi- iii frujiiburg in lb« years 
■ SSt to I5<)0, giYon iu ' llictoria Co^calis.' 

IjjLTITVDK. 

HKiNicliMi, 114 aouth, of S3 sttira. 

Tlim moui plitoaw of Ibete otara for t i^ro nvrc formed from 
Im BMan (iIbcm for 17550 in Au«-«r<'ii ' Bradley' (except for 
]i*otariB> by mvaiis of ihe two preceMivu* and proper molioosthere 
|ivMi. 

For I'olaris ibe following rcaults wore obtained :— 



I tlift TMu- 1 581, 1 1 5 meridian altitudet wore oboerveil north of 
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By tho method of I'kbrithu . . 

lowhicli proper moJions — lo'ando" have been np pi iod. 
TI«TMl»iclioiui to apparent place wore computed \>y lti« formutae 
' AatroBomKal TaWwt.' Tb» obwrw^l altitudes were 
for BeMsra mon rvfndions. No data ttxUt fur lero 
turtei'iioev. 
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(i) Rendu from Start North of Zenith. 
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(2) Start South of Zenith. 
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yif iden in ibaa weiu>liling the sUirs ia to miniioiM ih^ eSixtt 
of errors of diruioii. at t^e aaaw time talcing into eonsidentign 
tb« number of ohaerratious of each star ; no star, how«v«r, bu k 
wi-ight fTCat«r ilnti 3. 

ITie neana ar« : — 

Of Stan* noriii of zenitb 55 54 3* 

01 stars soulli of seuitli 55 54 '^ 



55 54 J< 



Halley, in tiii ' Aslroiiomii-a] Tftblw,' gir« the tatitu<l« of 
ITraoibLU^ 55° 54' 15"' »'"' l'"* value ia fn-iiuenlJy used b^ Tyciio 
hiiBBelf iu UiH nunierouH IiIIIr latli-uUcion* of tha obUquity, &c., Iio 
iatrtxlucft* bntw«oii tlic niconUiif uIjiK-rvaliDii* prupur. 

One woulJ iiatimlly hnv« t!.tui«ie<l tlml by iiilUnu-'tiiip* 40* for 
relnM-'tioEi. Tvdi»'.-i latiLiid<i would biivi; b<w:i tmprixoi; but it ii 
nolM>. 

It is poMible to apftly n correction to the above latitude founded 
OB thn Known mt-au t<)<n|iiiralun) luid mittii dnjly rangn of Copt^ii* 
haigea*. 1 ham atUimgitiMl Iu ti.itimiitt! this <»)ri-eutioa on thu 
anamMioa that llie )'<«r 1 581 was nuriuni t. 9 stars north and 
liMMtli, i-uimitiating Iwlow .;o° of altitude, iiidicaled a rorrtwtioii 
of +2" to tbe meaa Intitiidrt. O. I.. Tcpu&ti. 

IT« ba NnliaiMd.] 



Dr. Robert*' PAoloffraphi of Star-Clialcrt and Ncbtdm %. 

X AM MUro eroryonu wlio taket any inten>st in tho icicnco of 
antronoraj will liail with d«ligbl the publication of volnmo ii. of 
Dr. Kiibtrrin'i iploodid SHfies u£ stellar jibotofjraphs. Slnw llio 
puMi>aiion of llio first volume so mudi odianoe hiu Imph innd« in 
iho phdiocmpliiu prutws oE r^-productioii that all tho plates aro 
much finrr iu this iliati in tbe former serie". It is aifficiilt to 
Sttd hay fault in ihe prinliii); of tlie 38 collotypo p1at«M which 
irn liiis Toluine. On pagB 15 Dr. Boberls proporly points out 
_ I f[r«t lalui) of the permanwit print*, by wbii'h iW- work of 
Mrrelaliiig llm puBitiotia of iho alars nuJ nt'Uiin' in tho futuro mny 
bo cjurifed out. The vulue of thein » ill be aohanwd if il is proiW, 
as Dr. Roberta finds, that liis negatives are not prrmam-nt, ind 
that tlm images nf faint stars in the lapse of a fow jvns* fadn from 
the gelaliue lilin. If this Uirns out, on further invHttption, lo 
b* true of all ^latine pliotugmphs, it is most alarming, and vould 

* Ovcfnei dmika TidMi. Salikalw, it6\. 

t M*(m*vl(«iikn Drwbog, Kjoboahiifn. 1*76. 
T«lua* It., K»miUd^ O&n, JiS Blgh Holtofn. Uwdon, W.C. 



Dr. Robertl^ PhotographM. 



delracl ftuonooutl; from the value of our nc^tivua in the fnlnr?. 
It mi^\il be advJMblu to (alie a ^Iam pontive piclurn off tbu urigjooi 
oe|f»tiT« *a MXiii u |Ki»ililt), and then s mcodiI negatire oS thia 
OD drj ndlodioD. 

I>r. Bolwrt« nentionii also the diMolonlion d llie pibline 
fllni aft^r koido time bHR i-Iaiwed. Mf experience U l^at thia 
ditHvlanition i» ilue entin-lr to the plate not hating been left 
Hufflctejii Ir lung in the batli of liyuoeulpliite. It Is often not 
Buffldeiil io Uavm it in (he bath tinlil llie high liglila appear clear 
to the ejrv, but it should be left a coosidenble liioe longer, and 
tlten wsiihed for some hours \a running water. I liare uegativn 
that have been thus tmtled so jvan tfto. and they are as clear 
and culourltiM lu iiben taken : but otlirrs ^ih><.-h «et« done in a 
hurry not ionr aiuoe are mined by thk yetlov viain. Certainly 
tbii supposed lading ought lo be Ibotougbly iaveatigated, and A 
it* r«olily is prorwl some uieaua sought to overeome il. 

Dr. Koberta next gives a inast inletvating ebafrfer on tbo 
" Effe<l8 of Aimi>*j>Ueric Olsre and of Dilfraotioin upon the Rlins 
of I'hciopnphic Ptaleti." Hy eijMsing platea in thv botton of a 
sii-tDcb blsck bux. utitefa vaa open to tlie SMiiUi, and rorering 
the piste with a »eiisiioiueter figured scale, be faund that th« 
darkeninjg; ot the pbie duo to aimoapberif g^ara «aa idnut m)u1 
to the insif^ ot i6-tiiagBitiide sian taiien viih his ao-iitch 
rrSector, girmg both the plate ia the box and tn the redector a 
•ioiultanooua exposure of ij hours: be giies this as a reasoa for 
rjnirioiu nebnlwiti', and tlx-n potnta oat lliat the "gvnrral illi»- 
luinstion ot the attiunphrrw by starlight conm-nltalnl u)Hin thi> 
film by tbe inttruineiil will mask tkt Itthi of obfrrtt that am 
fainter than about i!>-magnilud,' Mary. TImw then follow saw* 
oumple* of expDsvnM ranglnt; from 90 minotas to smacal boon 
on the Xi-huln in Andromeda, Orwa, aodfirld of Ktan in Cvgnos, 
and fiu<lin^ in the long expoaiin's no aora stars tluui tn tba 

shorter ooee. Dr. Roberts »«vs : — "• Hen thra ii cridvuM 

which I think may h» acct-pled as dHBonstndoa of the ^ t n ncf 
of the surmises of a<lr<in.>t»ers in the pan, that the mrt of lb* 
Starry UniTerw vioihU frvoi th« Karth is hmitctl la extent * 
Sarely Dr. HoberU's ivsa-arvbaa point iW otber way * Urn* 
irma photograph start that nrs m fatal IIbU tbrir'tm^^ ara 
only just discvmibh- in the ivf «n ih» j>>at« do* lo atwwfiMTic 
glare, we nut neve* r\T*^t lo |:et any fatatrr stars on mr plala*, 
HO tnatier bow long ^ ' '^re b mfeagad. Tb» fart that ■« 

io get sun down U< •■ ■ - is, 1 tUnk. a stnn^ aima&rat that 
Ibere are still fainter .<flra b^oeds«U-gnai>aBd whi«b tbewvlifrnD; 
miistalaays be so. Il "oaM b» a OMllerof pt«liatar*«l lo eon- 
fan pbotucrajibs (akrn at, mt, Ar**iBipa ar sosm atatiw wWt« 
ibe almoepMrw M«wRt>on> >ir.. n,«r!y prrfrvt, and tbo« doov In 
this poor diiaale of oan. -ne^ rnMpiog of the tmn into 

tines and eurrm. tb* rvul.-.. .: ■^itet Xtr. Rabnts so aiiwi^y 
»dns«MkWiU,laasun,mM(isiihapMd dolrfrriiiosB. Tn^ 
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Ibe fMt tltnl OD tha plnte* lh«r« <nn be bund groups of ntnn in 
I haea And cutvl-u, wbicli rcnrinble ihe uuufluumtions of cnrtuju 
I tMlniUo. lio puts Forward an eittMiftiuii uf l,a|>Iu(.-e'« itebular hy|M>- 

Uii!«Ni, rnunelj-, tluit ntejl&r Nvstvius may Imif k-uu etoivvd fremi 

UHfatUotiB mnllcr. The {olk>uiuf[ (laracrapbH ure taken from bia 

Inlroduetion :~ 

' I ao« |>r<>|iCnp la niibmit a wriiM of pholognphic cnpiu of mj original 
■tallrr*, iWim wlilch hi inair abl»iii rirODf cvidenvA if iml nompleW ijvmoii- 
Kralina o( ihv muIuU'hi or •MtUr ajitaiiiii. 

*"Ibl> app(«i«n(*« to fihirli I niiv wikh lA clni>r ■pir-iHl ntMntion ta the 

(MniiuiUMn of UicM pbotugraplu arv (bf iiutneniiit (nirtr* kOil linna ilf iteN 

, ibM are MKKutHl togrtlicr in M|nnt« ^roupt. Thr ttan am of nwlf tqual 

. magaitudoi. of •ppn^iininklj' (quitl dbuuiocw apart m cnoh group. >t<>tl tliO 

(roup* ar* ilndrpciidriiL of cmH ottwrand of the (urroiinding finn. 

" 'rh«M Appmnnoea ar* to [kiiiuirvNut and jieniitcnl ntiumg; tbc itnn llisl 
thttr ftllrllniiiori lo (ditiiaa Hiianidtiiiv* caiiiiiit tx nnlaniiiiiiil. niid we ar« 
liT«n*titlii drirm lo aoivpt nt. llm ioiiiik tlml, llw alart iu ateli group re> 
■potirFlf »t* rioifly r«lai#H lo nun «nt<llipr. ihk) l»t« bna fonaad of idntilar 
aiilmal ai a tebtiwly o»4qual epoch of liiiia." 

And later :— 

"If it if adnrlwd that tbe nidenw nuw prv^tioed praiTC«,or ergn ftnmglj 
■Biw<i«. Ihii in 1 1 III 1 1 III Ilf ilai I ti III! llm null liiil of whioh npiral nebulB arc 
■ mMppmnJ. fnim ■bat ■ourc* ia the manrriU diTind t Ami n U gaacoiia or 
■uuurilio? The Biiatenoe in (poiw ol tbcae diScrant (orm* of inalUir Li 
dnadaBlly proi«il Iiy the phi)Ui|rajrii* o( Tint lumtuon* cloud*, and il ■■ mr- 
MboraUd t^ nba*riBtioii* el mstauno niatisr, and «i ootnlod dtut talliiif 
mlinMuidj iqun Uw ILirUi." 

For mytrlf, I tuuiit «ar that I tliiiik it inoal unlik^j that tti«M 
cnrvoa, which undoubtealy w« nil tnitx ovnr all th<! gthologra^a, 
luivo uiy coiinio nii-tuiing, lu wii muMt b«tir in mind tbc voorinous 
<li«tanv* u'liii;)] w-pumtu i-nch indlTailunl ator from ila nmratt 
I naiglibour, a distaiMe probably vqual ta that of 6i Cygni from 
' «uf Buu. If Dr. lioborta'a riowa are in tbc future oonlirined, it 
■ill Mid i-iionnoua valuv to tluiMi lonely pbotugrnpha. 

W. E. WiLsoar. 



COKKESPONDBNCB. 

To Ai Sdiwt of * Tfu OUtrvaUfry.' 

InterpolatioH and Raitiing ftjfuret. 

'(iKFtLtSUSH. 

Allow Die to expnaa a aiild aurpriae at the appeanoca of 
Ihne of jrour notaa at pa^ ] i of your January iMU«, and inform 
JIM how we AoMrieana do it. 

We would not adopt any Sctilioos ralue of tbe OMittont of 
tberration, but make fn^ uae of swwiid diffurencea wbeu wo foel 
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like it, eapecioilv in intcrpoUting for right uMnnoos of «tan, 
my, nver 50*^ in rii'Hinalioii, where tho Mooumef of obserTMion 
would juitlif; it. Thin i.i dono by a ■implir mrntol protesa b*wd 
on the priiKipIi-uf a corn!ct<-«I lirnt (Jifti'irnw. Th^^ correapoDdinf 
fonimU whi'n; ihn nctuol ilifrcn'no-4 mru pnntotl, u in the BriliM 
AVoHlimf Almanac, is 



'>. = *'o+'-K+J('',+«'.>}i 



. ti.^H 



nhore o, it the oeit piweiliiifc labular falu« of the K.A^ r is tli« 
propoKloaate inteml of timv, d^ is thi^ Bret diffofeoco in tho iirxl 
lircxeding "compartrnt-ul," ami <I, iho Mcond diffewnco, oppo- 
silo q^ For the Aiin-Ticaii Hjihi-Dicriii the fonuula is siinplT 

-, = «.+ >■{<'. + *«'.?. I 

wrh«r«in appears the niporloritjr of the arrangeoHiit adopted thetv. 
where d, id the fint. diRerrncw, printed oppo4ito n , and d^ vt th« 
foUou'iiig aecond dilTr^rriice. Hut with cither epnetn<-ri*, in the 
HKHi tDajoril^ of ftucJf, tho corrected &nt difFenncv can be do- 
termincd by aiiDiiJu in*pection. 

Mr. Cookt! iii >»dty behind the timM in lh« ■implii matter of 
ditiptiHing oE_/rV4"out of bouodsr In this eountry, from tin» 
iiiimMuuriul, u*e havo "eveoed things up," h ho now (uggpeata 
aliuidd Im lione. 

IE you llritonii arc to tinitv with us Amcricuu in clorfttiti^ lh« 
rest of the worM uitcdnomiinlly a* well na comoietvially and 
pollticatlf, allokV mo to tiubinit ru«pcctfully that you vhoolii At 
" aqoare up " in nuub little malt«r*. A. S. Funt. 

Wuhbum Obtrtunrj, MadiMn, Wit., 
lyoo, J^n. 16. 

P.S.^ExcuM me for employing •omrvhat tiie Mine vein whit 
yoii hire adopted in tho Not4v m>m an Oxford Note-Book, 
think it ii a good idtta (o havo aomu mioh pUcu for tho many ^ 
and atniuiMg a*lronomiea] incident* and ancodotm, and I am au 
we all enjoy them on the whole very much. — A. H. K> 

[For the naive P.S. I am T«ry much oblijini to Mr. Flint : and 
I can aaaure him that wo ara aufficwtiily ovll a<^pinintfd with the 
American lAiiKuaffn not to miiicanatrue his lHt«r. I hurn atrv«dy 
put Mr. Cooke'a iioiilion right last mniilh. At ixigaril* tl»e i>Mrlter 
part of the lelttrr, it soems to me. firstly, thai tli« pu-iinl u*e o( 
HccoDd difference Indicated by Mr. Flint is an erri)r of judgineitt ; 
(be interpolation* sbouhl becorried all thrauKb.or el*e ho uadnptiu 
a liotitioiis value of the eonotaot of aberration, oa 1 h>va pmnti 
out ; aeoondly, ttiat thin extra vrofk, albeit reelriclod to a ' 
mental prooes', iiiiKht be avoitted by the artiioo 1 meitt 
which cou do no pouible barm.— 0. N.-B.J 
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Comet W., 1759. 

OBKTtEHIK,— 

Tlwrt! can b« lilllc rfcuht that, m Mr. Iklunrk aufu;est», 
tluHD ii< AD trrror nf tiain in tVv rrconl of Iho ubM-nnliuu ut tliia 
compt oil iW i^t of iliinuiiTv, 1760, It nppcar* lo liaio buen Rrst 
Br«n at Uolxin on ihr ;tli of I hut monlli; nitTcral Krendi atlru- 
i)on><--ni otnt^rvi-il it on liin Sib ; ihv lirnl Engltnh olarner of it 
(uiitt-M.i wi- aivrjit Diinn'n n* rcullv oti tlir mt) wan Dr. Ma»ou on 
th<- 9II1, and it uai nUn oWrtrd on that rvrninK by Sliort, 
Ht<:hell. SlimckW, and Dav. Thif oriiit «■»■ aflrrwards i-hU-ii- 
Ulnl by fitcaillii, and tl^e pmKidion pa^xngit look place ud Dec. 17, 
1759. at tli« dioliuire from tlw Mim oF 0966. Tho comet dis- 
oovi-rcil \>\ Alruirr on January 15, 1760, pn^iiMl itii perilit-Uon on 
Iho 25lh of Niii'cmbi'r, 1759, and t l>m-foni rix-konji lu 175Q U- 
(Ilallvr'n, at it* lirnt ppcdictfd appt-nraiMM', was '7^9 '■)■ "I'iUt 
tli« one of u'liith vtc tan opf^kinp nns 1759 MI. .\liho[i};li Sliort 
mliroated iIh motion nt ou\y about two di'gr«<-« in a ilay on 
Januarr 9, it rvalljr vm fonniderablj grentrr, priibobly not much 
IrM than u iLcereo in ao hour, it b>-ing ihcn ucailj at its clom-st 
Bpprovli to thi! Rartb, and (u Short pxpntiH-s it) " v^t? visible 
to the nakiid I'jc." iliin<,-kli.<y »tnto that two or thnv |wno«a 
had urcn thv comet in London on Ibc 8th (tlio day before ho 
obwni-d ilj, but "thpy were not ii»l ronnmen nnnuf^h to civo aD/ 
«a<l nfcoiint, cither of ils pliuc or iijipcaranci-." On the night 
Id qiicitinn (January 9) it nn!i a little Mi-i>l«ard of Orion, nearly 
over r Kniliitii ; nn<l, ok Mr. Monck mnorkii, hail it really been 
obwrr<>d on the iHt of tliiit nioiiih. with ihf rapidiiy of ita ap- 
fnront motion, it could not then hnvu born in Orion. It i!i probable, 
thrn, that for Junuary t in tbo Annmtt Itfj\tUr (tliu account 
Ihrro is copied into tbo life of Diinn in tin- * Dictionary of 
Naltonal Btof^rupby ') vtn itboiild road Jatiiiury 9. Stmych noticed 
thii MMiilaritr bcturc«n tlin orbit of tbi* comet and that of the 
romi'l of t<S64, but Pin^ ahoniMl that thvy could not bo 
iilentical. Thr la.it obxcnntion of Cinnct til. 1759 aeema to ha«e 
been madc' by Ca«-iini di* 'I'hiiry on Kcbrunry 8 (the comet \\em% 
then ntnatrd in tbo conilcllntion Ari^v), *u that the dumtioQ of 
ll« TiaibUity waa littJo raoro than four wuckn. 

Yours failhfiiUy, 
BhiAbealh, 1900, F«b. 9. W, T. hxxs. 



OBSERVATORIES. 

VuKca. — The " Ftrnt Annual Keport" h«» been imaed by 
Prof. Hale and i* a model of cltarneaa. We ahould prefer to «?- 
ptoduoc the Report in it« enliretv. but spoee forbid*. Ilowoier, 
«e will follow lite orii^nal at Glo«ely aa poMihle. 

Biitifry, Buililiiu/t, owt £q»iiim«nt.— it »o happened (bat in tbe 
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siiinm«r of 1893, whpti &n obwrratory «m« n>mleu|ilat«(l. Prof. 
]likl« bmrcl tiint tho finn of Mnntoia wm in |ion«c:<iiion of Iwo 
optical dixka fur a 4o-inoh objective. Whi-ti thi» wiv< bruugfcl U) the 
BOtiw! of Mr. G. T, Ycrkc" he at once puicbwed ihcm, nnjiiefcled 
the Clark* to procm-d with « 40-ii>cfa obj«tiw, luxi planf^I the 
mounting of it in the ore of Mewr*. W«mer and Swmw^. After 
careful coniiiilprn'ion il w»w decidt''! lo cpctI the olim-rvntor? on 
the *horwi of Ijike tleiierit. 7 5 milen di^tnnt frnm Oiiciipi. n« 
bnilding ww comiiMMiced in 1895 und (^vr^r^'thing prmclicnlly com- 
pleted m 1897. It tflkes tli« furtn of a Ijitin croM : 

The 40>ini'li bcii^ in n i;o>fwt iloino Weet RDd. 

Tbi* meridian ixmm . Baat end. 

TIte t i-iiicb Ktinwooil KfracloT in n j6-f4.-«t dome. North end. 
The z4-incli n*fkiGlor (under coootruvtinn) io 

30-fMt dome South imd. 

The body of tlie buUdiUfir. between the domea. ronUins labora- 
lorin for physitai and eheiiiical work, ofBces for staff and libnrr. 
On the (^und'floor is an instrument shop, optical laboratorT, 
photographic dark rooms, eQlaiKinR room specially fitted up for 
photos of stellar spectra, spectroscopic room, Ac. &c. 

The 53 acre* or land was the gift of Mr. John Johnston, the 
hiiildingand equipments, including the 40-iDcli, its dotne and floor. 
Iho 30-fpiet domes and stellar spectropvph, uerf- the gift of 
Mr. Yerkes, while Miss C. W. Bruce preaente k 10-iuch pboto- 
Itrapliic ti>)c>c<ini^ mounting, and dome. 

mvulif anil lltfapfh. — Studont* who have eomiiteted their work 
al the ITnivi-rnitir roar atti-nd locturm on Solar Phyoics, CV!e4tial 
Pfioiom>etrr, and AHtronomical Spectroscopy In' ProfMSors Hal* 
and Fi-oat. .\nd u ihe Obsarralory Uu biulitica for spodal 
re*«an;b, opportunities are siien to men of science to enrrr on 
Mtecial inveatiBsUons. During tbe pott summM' Dr. Nicuols, 
nof. of PhvAtcs in Dartmoutl) Colh'ge, took adivnla^e of thU 
lientiiAsion to study a slelbir-heat rsdiaior. The my* froia 
Arctitrus and Vr-^ were reflected from the larfci> allvared kIam 
lielio»tnl mirror to a a4-iuch silvered mirror of 8-iiidi focus; uim* 
rays nptv focuiutf^) on tl)i< >msll mica vnnv of a delicate radionMter, 
the n'riKttivciiem of which eihibited a doBectioo of o'l mm,. 
com«|«imling to the heat that would Ix- nn-eived from a nndle 
15 mifr* away. The mean di-flerlion from 106 imnuurea on aeTpit 
Itigbt* «■* from Aivturus o'6o mm., from Vega o'37 mm. Houghly 
Anturu* apparenily stuids no more beat than a cauiUe 6 miW 
BWiiy. 

/UfrMiMiicdf /nueWiV/nh*"*. — Prof. Bumham has devoted two 
nighu wdi wm>k to th« iiMta4ureaMnt of dmbW ilars witft th« 
4o-iM>-h, tbe object being to secure mMsunw i4 hU own pair* fur 
inclusion in * catalogue to be bau«d in Uw cttniiii; )('»'*■ Prnf.' 
BaniBr<l has ale» meuured taau double stars. < Pr-ffaai has l>#«n 
Burod wilh a powar of JTS**- ^ faini wupankm tu Vt^ ««« 
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>««rc<l hj Prttt. Barnard in May 1S97, a fpw 
Efutrutnvnt «-&'> dvcUxi. I'mf. Uamnrd Iioa nlio ^t«n special 
ilteDtion Ifl wrtiiiii varinbltm in Ihc cluxt*n M 5 iind M 13, slid 

[1mm difvgtcij »(HiH' tiiin- to plnnt'lnrv work. "Tnp lunrkingit on 
^Vni»» am! MwcoiT haxa bc-n cnrrfully pxnmintt!, liul nnlv- the 

'vat;ue ootlinva, prDviouitly in"'ii hr I'mf. Darrmi-d u1 .Ml, ilnDil'on, 
eoutd bo madi- out. A iwinarkiibl* utrm of mcacuraa of lh« 

(B<itellit« of Ni-jrfuiKi hoa b«ini Hccuru^l." 
Sptttntteopie Work. — I'rof. Hale inndp a ^tiid»- of tbe »pm-trn of 
Man of S«cclii'a loanbUpcmid x^iiivd i>Kiiliu of }3«,tnrH lannini; 
io mag. from 5*4 to 7'^, with n «lvllnr i>|>(H-trvigrsph ntiai-tied to 
tbe 40-inch. (>-er 100 linoa Knvo b«-rn in<-nttintl in tlif> yellow 
und grron rqi>ioti« of 1 J2 Sclijcllirnip, whi-iv not more than 3 or 4 

tbad btwn previously rm^>nied. It i« bili^vrd ihiil the spectra 
of these stars oonlain bright lini.-*. Much othi?r informatioa with 
rMpeot to these stars has bven gatbei'cd. 
A seriiM of photographs of tli« spectnim of » Osti eitendins 
through the uiaxinium of 1897 biiH been tahea bj Prof, Ual» ana 
Mr. J^liMTiun. I'rof. \\'»d^»orc^ lin« photographed the spectra of 
MTeral double »tars »nd Hpoclroxcopic binnnps. The 1 2-inch was 
awd by Mr. J. A. Phrkhiimt for oliM-natiou of variable Mars. 
Detenninatsons of I.at4liide and Ixtngitude give 

Approi. Lat. of Yerkes Observatory +42" 34' 15"+ 

Approi. Long. „ „ 5* S4" '4* t W. 



UABTiRO. — ^The Fifty-fourth AnuiuU Report of the Kr^nrtor 
(A this Obserifttoiy for tli« year endin? i8<i9, September 30, 
opens with n stateiotMil of tbe finantnal positiou of ibe Observa- 
tory, a subject which was rofcrivd to in detail in this magaiiDe for 
Deo(tiiih:^r last. Ileyond this the lieport is siiuilar to those of 
fonnttr years, and giree details of tbe wurk done «ilh ■.■evh iutlru- 
mant. 

BaU and tVt^ Kquatoritik. — These bare been used as before for 
nbotoaielric obeeriations of tanablo «liira, of Jupiter's Mtt«l1iii'B 
■urinu; eclipse, of whi^h 34 liOTe been observed, luahiu^ tbn tot'il 
kiunber 684> uid for iniscollaueous obserratioiu, such as oocuIUl- 
tioMS of stars by Ihe .Moon. 

Thr M<riduiH Virdt. — Obserialions with this instmtii<>nt bnve 
\»-vQ aliikuet ciiliroly limited to determinatiou of clouk-crror. 
Eipcniiietils were made to dclcrriiiTiu uh«tbur the part of Iho 
Raid in which tbe colliuialion wa» determined had any infloenoe on 
iha r^Miilt. It appnared that this iDfliiL-iit.'e was very sli'Ul, if it 
niatod at all. 'f lie cliief meridian work of the observHlon' ia now 
thu cMuplelion of tbe Catalc^e for tbe lone —9'° to —14°, and 
tlii* is prooeeding. 

Tbe 4-iiic-h nwridian photometer has been sent to jVrei)uipa. 
Pont, where it has boea used to iiwke photometric olMt-natioiis 
Wall stan south of dcdination —30', and of tbe niaguiludo y^oud 
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brigbt«r, which will form a eecand K^rie* of obscrvalions of iho 
tJUn in t)>*< South«rD Harvard Fbotomt'try. At ilafv&nl > ii- 
Kioli mericliaii pholometer is now in u»e, aitd mil th^ otara in the 
llouii I>ui\-hiiiusivmuir from declinations — jo" to -|-8o°sra Udng 
jiholouielrii-'allir tnt<n«ure(l. 

TIm) disuoverW iiuid« from th» exunination of Uie plitn of 
frpectn taken with the ii-inch J)r»{wr teltatupt! ioclude a new 
Htar in Sagitl&riuf, th« fact that C CeDtauri oimI w tkorpii u» 
H]H?utro9<:o))ic l»iuritHi, nod Boveml new vamUe«. Tliu most 
iotereMiii^ of these tut is U.D. +4)°'333S, which has a period of 
13' 35", and wtios© light increnMs ul lh« rale of about eighl- 
louths of a iiiagnitudo an hour, a r&t« gurpaM«d bf only two or 
tlir^w vuriables of the Algol tfl^. 

la Ibe Mction telatiu;^ to the Uruco Photoj^phic Teleacop^ 
ivfirriance i* inii(li> to the discoviTir of th^ niuth saltillile of Satum* 
bjr Prof- W. 11. I'ickrrinf;. The int«ru8t of tbii iiubjecl ii)ducy« 
us tu <juottt verbatim ; " Tlii« object, to which the naini- o{ PhtDbe 
bai bven given, appears on four plat«^« taken on Aoxuitt 16. 17, 
and 18, 1S98, Tha position of till these imagva is doiely n*pre- 
Eieiitt-d by ansuming that its period is 490 days. OwiDu 10 tiie 
(txiri'iue fftiiituessi bl this object it can be pholn^raphed only wlien 
^taturn i« tiear one of its stationary points. Tni^ platen take-n in 
Bopt«mlwr i8g8 wrei-e not sulliciuntly good, and clouds prevenled 
([.jod niBuits being obtained in the ^prios of iSi>9. It i^ hoped 
thai photugrapha tabi-n in August 1899 will iMiabte th« orbil to ' 
accurately detcrininod." 



^ 



ODm*.— In respoiiM to a rvprcecntntion oimIv br llcrr 0. 
Baoklund in 1895. (he Govt^riiiiif! Body of I'oulkoia Obwr 
hav« eHtablJ^hvl a branch olxn-ratori' in OdctiM. The hoJIdin 
una bc^un in the *umRicr of 1897, nttd in Auguiit 1898 the trnus 
circle v'Rs iiistatUil. The schvmi- of tho work is basMi on lliai 
I'oulkuva. and a liot of 170 stars down 10 6'4 bi^. ti> gWva in 
Ueporl. The building* couaitit of a IrODBtt bttt and a mark houM^ 
1 19 metres to tbo north. 




The transit lias ■ titoinhutl objeetir« of 108 mm. ap«rttir«w and 
1-30 ni focal length. Thif hut is so coiittruct 



coiittructi^ lltat whil* tli« 
Cttnlral portion rrcnuiiia Sxixl, llir ea«t and ursl rud> can be ran 
away ou tramwavii ntid «o h«t« two 0{N-iiiii^'K, ntvy for tbv transit, 
the olbiir for a vorlicnl circle wi'h a uiiiilnr ohji-rtivc, 1*40 11 
focal length. Tho pniWMit Krport cuuinatvH front ]i<-rr A. O 
hiiishi, who is in vharge. FhotM^mphi uf th« buildings and thi 
instrumwita ar« giton- 



I 



PIJRLICATIONS. 

Nick Ax«*Ui, Voi, 1. — We nwdo milition of Ibc publicati 
Yuluuw IV. wf Uie Autuda of tbia Ubwnretory in 1S93 
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~^'ol. V. hu siuce appoarvd, fo that Ihefp m.ij Reem some want of 
'C^>iitinuilj inTol<^ in tills beading ; but.ns \s not unuaunl, the tint 
volume of Ibe wries lui^ bveu rirocrved for a di-scription of the 
:fouadAtion and building of the obHer^atorj and of the instru- 
tnenis, and is then^fuiv not published until the conipIelioD of th« 
«etabliahment, when work nmv liave bn>n for long in full swing. 

It may not be geupmlly knoxii that ihi? iaftgnitic«nt Ubserva- 
tory at Nic« o«e» it» being to llie ceneroKily of M. UiBcho(r«b*.'im, 
•who, debiring to raiae a lasting and nortliy inonuutent lo I'ttmch 
>ci«ii«e, uiuK than tueut}' year« ago approached the Itureau dea 
Lon^itwdvA uitli ibt- otler of a sum of iLoney lo creati' an observa- 
tory. Very naturally the Bureau aci»pt*d the offer, and in 187(1 
appoiuted Coiiimiwiouers lo clioo^e a tijte and oelevt inBtrumeuta : 
and as a result there is to-day a finely -equipped observalory on 
Mount Grrw, Nice, where actual nork is in progress under the 
direction of M. Perrotin. who liae a staff oC eight Assiilants, the 
eviabliahnieut bein|f fliiatly iu the hands of tUe Pads Bureau dos 
LoanUtdee. 

T6e instruments of Ibe obw*rvatory comprise tb© well-known 
jo-inob rcfrst-lor; an equatorial with telescope of ij inches 
aperture, aiid au equatorial couiU; also a transit-drcte of ao eta. 
B{)«rtur«and3'iou). focal leni;tb,and asnaller transit-circle; tliis 
H ruveriuble, with an object-gUM of 7 cm. api^nur<<. These inHtru- 
nnHits are described wilh much dotail in the voliinie before us, 
which ia accompanied by a mrieii of plates showing their cwnalnic- 
tion- Of tbp many inteniNlini; IhitigM In these descriplious we 
(elect the account of the meridian marks of ihe Inr^.'rir tninsil- 
circle for (>|>ecial meolinn. Tnis instrurmmt ii furnished with Two 
Dii-ridisn Tiisrks, ouv. nurth and oiiu aoutli of Ibo inslrumeut. The 
south mark i* nicrely nn ordinnry cullimator set up in the 
obeervainry grouiMtt, and lit up at ni(;l>t by rvn electric Isinp ; but 
tlie north mark is situated on Mount Miicnrvn, 6 j kiloiuutri-e from 
the observatory a deep (iillcy running between Mount Mai.-aron 
aud Mount OroH. A« thi-ro vnuld obviously bo some diHiculty iu 
oirrj-ing wires from i1jh ohiwnntorv to lixlil Ibi! mark, a plan 
proposMl byAl.Kiu«<i Iim Uf-n adopted. The mark is a reflecting 
colliaHilor, that is an ubjit-l-gl&M with u pliute mirror pl.iced 
bebiud it nt its focus. In the observatory on filhcr tide of ilie 
traiisitK-irclc, each at a distance of 35 rni. ^m the meridian, are 
two small tolcscopcK ( 16 cm. aperture, and 1 nielnr focil length), 
which tiaie Ulumiuiiting litmpo in thi-ir focun, and arc dirccied to 
Mt. Macaron. TIiot thus send to the collimator two beams uf 
li^hl, which ar« nflectcd, aii<! of « hivb the gmter pnrt returns to 
Ibe point of oriirin, but ou liavin); the culiiuiator the hi-«ms exiiaud 
|ij diffnctiun in all dirontion*. Thai porliun of the diffnwicd Irgbi 
which MuruN along the line hiKcctiiig th« angin between (he two 
bAlBS is r«;o-i»ed by the tnuiwt-i-in-lii! and forms an inuigo of 
Ibe nark. Th<- nrrniignment workn iiuitc Kili^facturily. 'Hie 
tleM-riptiuii of ihu iuatrumt^t* issuppleincuivd by various TabEes 
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tMd in r«duflian of lh« olM»miioiH made uith tho imtrummU ; 
KKDA uf wrhidi are useftij only tc tfaU vliniTistorj, but otbrrs fucfa 
u ih« jirecMaion Iftblue, art) of wider inu-raHt. 



NOTES. 

Covn NoTBS. — A very faint comet of th« tjth m^ignitud^ 
(a igoo) WM discovered by M. HU'njbini nt Niw on Jmiimrv 31. 

TW fotlowtnj orbit is deduced frum ubiurvultofl* miuli.' tlmr^ 011 
Jan. 3T, Feb. 3 and (S. Aa ubserratjon made ih<M« od Fvb. 17 it 
well rc^rennted by Ibus demeRta : — 



T 1900 April 36-1085, 1''"' M-l** 

- JJ" 8*4»'I 

A 40 7 »9 f >9oo*o. 

t '46 37 »» J 

logf 0-12901 



EpEmnsris for Oreeomch midniglit, computed by Dt. Staart. 
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The bri^tnesa will remain pretty con-itaol for MT«nil tKontlm. 
In April tlie conwt will bv Iwt id tb<-' lunitliinv, but it will 
rvapiiear n mootb or two later, and next July will still be at 
brizht M at diitcoverr. 

The «>mrt wiw obicrved by M, Jardle n( Niw 00 Feb. ij, 
bring 7* wmt oiul 1' north ot Xho potilion compulod ^m tbe 
abovD elcmcnia. 

Tbe niuDber of obaervalioiis of TanpoTa Second IVriodtc Camtl 
made at tbc re«eut a[<|nrition ia verr large. ^Ut, A'ncA. j6i$ 
contain* a aeries of oWrvalwu* miule at Cordoba (Argt-nlin* 
Bfpublio) by Mr. JaoMa Bentou, tbo dales mnsinf; frMii iSgy 

'July 11 to Oct. II. Wd l«irn fpooi Ami. Jaucn. Xo. 477. that tlw 
cDUtet vv followed at tl>e Lick OhMn-vutorv till Drc. 1 ImI. «faeo 
it WW dc*rribed aa a v<>n- faint dilTuaud obji^t «[ lli" 1 «lb taag' 

l:AilwU>. about 1' in diatii<^ter. with »car«cly any coniJoitMliuB. 

r'\Vb(>u bricblest tlie oomut bud a welt-d<'Qi>(sJ Mrlbu- nuclntia, mi 
tbD obfiorvatiotis ttwiild be very accural", and it i* bnjK'd thai tbey 
Mill afford RiBleriil fur a good d«i>triuiiialiuu of Uio mau cir 
Jupiter. A. C. D. C, 
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MiKon PiJtxxT NoTKS. — Ami, yach. 3630-31 contsms Ublc* for 
tbe (xitnpiiUlion or lli<^ ixtrUirlmtion* of tho»e plunolf vhoM 
period approximatoi In hnll ttint of Jiipilcr, b; II. r. Zoipt^l. 

Hie qnaDlitiea arr nrmngod in powem of Bn auxUitti7 quantit]^ 
. . , Tn'ic« JiipitvrV Ittdin Motatm 

Tbe perturbation!! of the fint orivt or (48) Bono an worhed 
out aa an uc«ini>li^. 

Atl. JovrH. 477 containn an analjsis b;r Prof. Neu-comb of t)io 
gnmpiiig of the oitiitB of plnnoU (1) to (400) attording to Ibeir 
lawii molKXiA. Only thoM wbc«<> mran daily motions lie bt'twren 
500'' and 1000" arc conndi-Ti'd. nnd thct« are nminged in groupti 
of 10", tbe firat containing mean motiona b«ln'(«n 500" and 510", 
tfcc nest Iwlween 510" ai>d 510", and so on. The numbers o[ 
piianttii Uling iu each group are as foUoH-s : — 

500' to 600" 0, o, o, o, 3, 3, 4, I, o^ o 

600 to 700 O, 6, <f, 19, 17, 8, 16. 5, la, S 

700 to 800 2, 8, 11, 10, I. 9, II, 2$, 18, 11 

800 to 900 10^ 16, 9, ro, 7, II, s. 3, 1, o 

900 to 1 000 I, 6, 6, 9, 8, 6. II. 9, 5, 4 

Tli«re are blanka in the neighbourhood of 600', 700*, 745*, 900*, 
«hi«h vonespoud to mean motiona vhon ratios to that of Jopitor 
in f, j. |, }. There can be no mtKnuble dotibt tbtt tben gapi 
in> in Rome way tli« oUtti of Jiipitora action. On tbe cytber 
hand, there are two planoT* uhoM mean motionii arv almoat 
nadly 449"> which corresponds to 3 of JapiKr's, no that thia 
ntio does tiot 8««m to be an inftue>nt>al one in cau»iiig a gap. 

It will be R««D (hat iha richest regions of the rone are at 
mrnn raotions C40" and 775". 

The inlenxlina planet (434) Uungaria will be in opnoaitioti 
about March 23, uaing of tbo iilh tnagnitudn. AM. AWA. 3634 
roniains an npbemeria. 

A new pkn<rt PA, of tli« iitb magnitude, ««* diacwcred by 
M. Chartoia at Nice, on Feb. 31. A. C D. C. 



OarroxBi.— Chakm* 1'ia»i SMmi. The deatJi-roll of the 

Kl month indndea the name of the former ABtvoDomar Boyal 
Srotland, a well-know n figia« in astronomy some forty yetra 
•go, but probably little known except by name to the pn^aent 
genPTntiou, 

Chnrlea Tiaui Smyth, born in tlie year 1819, was lite aecoml 
aon of Admiral Smyth, tbe author of tbe ' Celertial Cycle ' and 
•Qcnelime Preaident of tbe Koyal Aataooomical Society. HIa 
TOkXxm. 11 
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Mcoad name fras asea hiin in memoty of the t&moua aattoRomer, 
tlie discoT«rer ot the Brst of lh« smsll plauets, to whom tho Esmil; 
wu relftW, so ttiat Charles Smjtli mar bu i-omiidcrvj au 
bereditAry adtrijnomor. Lu the jear 1S35 ho w-m appointed 
AnRttbiiit to Ma<-lL-an at the Koysl Obwrvalorjr, Oipe ut Oood 
Hoptt, which [loKt W held for about ten ve«n, and iu lhc3rfiiir 1845 
1m! unfl clioai;ii to ati«orad Tbomaa Henaenoii t» Dirootor of the 
Rdinbui^h flhaprvaton', a poat which camos nith it Ihe till* of 
AMtronomor Roj'al for ScoLund. in ilarch 1846 he wos elected 
a Fvllow <if Iba Koyal Aattonoiaical Sooetr, and nude toinj 
contributions to the Socit^ty'ii lifenture. 

Id Mny 1856 h» n-ui ■.■■MnmiiEuoDcd \iy th« Ailmiraltj to procM<l 
to Tcneriffe to make expenmoiitii to ascertain hwK far obtien-alioit^— 
con be itnproted !>}' c-hDiiiiatirixth«Iuw<TiitTntaof tbeatmwpber^H 
A sun of £500 wmt |>Wed tA fiis di>l])o^al for Ihit, and the yarb^' 
* Titania ' wa« lent him bv H«b<trl Sti^^itirniion, M.P. He returned 
in October of th^ sanm year, and iiuhlwhrd ahittorrof his journey 
and obeertation* in a book *, aiiit Iiih Bt-irnlilH; resulla in Ihe /%1^ 
tophieal 1'rantaetion*^. Ono eODCluvioii llint h« nrrired at was 
tluttata heigbtof8903fu«t»bDveaeft4eTelthero was "unexteiuion 
of telescopic vision thioueh four iit«Ilnr magniludee." 

M«t«orotog}' evidently nail gti-at allnK-t4oDt> for l^azzi 8mylb, 
for seTcral Team lat«r, in 1SS3, bx made n May in JUodetra, and 
on his r«(um puhliahed a oinall iKwk ■■nlilW 'Madeira Meteor- 
ologic,' %nA ali>o annccoutit of HpcctroMcopic ohBerratJous madr ftl 
the (ome iilncr. TIm? (uhjort of apei-lroacopy vui alio a fiavouril^^ 
study, aoii ill thin bn did valuabli.- work, ttinyth «*h one o( ^I*^! 
Snt to recoUe thu iijicctrum iiilo o rliylbiniral iWriM. He was ib^^ 
author of a book cDtitli-<l 'TI10 Solar Mp'einiiu in 1884.* 

But bit name will doubtb-w be chlrlly rrmeinberud in connec- 
tion with bis rrwan-heH about tb« friMt Pyninud. Iu 1S&4- 
18^5 be went to Kg^pt acoompauied by bi« wife, who uas with 
bin alao on the OctMiona above mentionrd, and i<pcnt four month* 
at the Oreat PynuDid, living in an eiouty ancivnt tomb cnrvw) 
the aide of ■ bil). During ibiK time bo msdn a moat exhatuiti 
aerieo of me«Rurt>nK^nt« of tlx) gnat uiotiium-nl, which form I 
data for hia book, 'Our Inhoritauce lu tbr Gnnt I'ynmid.' Tbi 
book baa been the sul^4M:t of considerable controvert. It utatiw 
that the Orwt Pyramid i« of Hrbrew origin, aiid was mnde abwit 
the year 1170 nx., which foUom from the fact that the d««G»n< 
entrance poMoce tbeii pujntod to o Drovonb nt iiii lower oulmi 
tion, and it haahMn mi^eMed that tlie aacending (uumge branching 
tram this ww uawl to obanre ih« tmull of tho tame ilor b; 
radedion. l*iB»i Smyth wa« of iipitiiun tliat not otity did ll. 
ujnmid ret-ord the (und*m<tnlal truiha of aiirnuoiny ana phyai 
but itA (Iimenxioiis and di'tailn conloinoJ cry)iti<ally the unit* 
t)u< Diblli-ul ay8(<40 of nHuuiuremeiita, and that it wa« olao til 
■ * nMrlA : an Aatrtmama'* faiisrii— il.' 
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prophedo nature, tbit <bt« of tb« birtb of Chnst beiog iDtUcatod 
if certain feature* of t)i» arekitecture. 

SiDTtii save up hit pooilion at Edinburgh in the jeor t&SS. 
<Eore wiiiji time n« tin* livf^il a lifi' of retiniaient at Kipoo. Hit 
<nf« survive* btm. Onn of his niHlRni msmad Praf. Bad^n-Powell, 
ot Oxford, n that ha ynn tho unci*: of the gallant Major Baden- 
Powell, uovr hcaiogod iu Mafcking. 

Da. UouKKT LiTTBEK. Wo fegpot also to aoDouncu ihnl Prof. 
Luthor, Uirector of tb« Ouaseldorf Observatorv. died on Fob. 19, 
at thp age of 78. Iu early life he worked at the Berlin ObMrv&- 
torj, and comuutwl ephi-mcrideti of asteroids for the ' Berliner 
Jabrlwdt,' and in 1351 «a(iciill£<d to iuci-eed Brunuow a* Director 
of the Obsen-alory be!ou|tinj( to the town council of Do^seldorf. 
Hero, with a comparatively *inall telKSCofii^ of 4'^ iucbea aperture, 
bo devoted hiuisolf to Ibe disi-overy of muall planets and coio- 
putatJon of tludr orhiln, anil of the 460 at preaeut known 14 have 
liM name allachod ax diaeovorer. Dr. LuLlier i.-riii(ributed uiauy 
ohnrvatioiiti ami opbctnitridcs to th« AsCiitnoniitfhe Hadiriehun. 
We had no actiul prr«i>iiikl knowlodf;e of the late atilrouoitier, but 
w« diall muu the pli^nMUit tittle notoi with which he occaaioiialljr 
favoured us. 



Tire OouiNo Solaji UuLimc or Mai 18. — We ar9 b«^'nrLiug 
In licar of tlw iirniii^emciita of oipeditioDs to obwrvo thi« FcliDso. 
The l-'reiKb .\»Uontnniciil SnuiL-ty h»re had a atcanuhip plac-d at 
ibi'ir dif MMal, and borb it. aixlilif Itriti.ih A'tronoinical Anfionatinn 
irill iM'iwi parlini to obuorve Iroiii Alitanto nnd Al^orv. .Mr. Piir- 
dral Lownll and Prof. Todil have aln-jidj- left the TJoitod Sitntc^ 
for NOino «uil«bk'v Btalion in North Africa. yivf*n. Cook & l^oa 
ban arranged a conducted tour to Tnlavcrn, itarting from London 
_ on May 3 1 . 

^^K Di)[t|ii.i; Iiri'Aiu. — Ueoent oieasuree of ^ 8S3 appear (o point to a 
^^n**^*^ more nearly approaching that deduced by OIiueDapp (i6'8 
yws) than to the abort period (5^ years) aoggested by Dr.See. 

ift98-45 39'3 o'l; Aitkoa (Lick). 

5} 4i'9 o'33 Lowia (Ureenwicb). 

74 45'3 o'i9 Barnard (Yarkea). 

'*>9'S3 ..•■•• 53'^ o".l» Lowii, 

75 54-4 0-35 Aitkeu. 

78 54'o o'32 B&ruard. 

i{)oo'o5 6i'o o'jS Lewi*. 

Tba lab.'Mt RieaattriM of Siriua with vhicb we are AC4)uaiat«^ are 
br Prof. R. E. Barnanl :— 

1*99*830 .... isi'-j V'Sj anifbta. 
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Tbo aauD obserrer Kives plaoea of MTenil smftU itari dmt 
SinuH, wbosti dialADce from tlie prinoipd star it irouJd bo in- 
Utnutiiig to imwHiirft. The proper motjon uf Sriutt bdnK \"'ii 
annuKUf, n few monltm uuglit to sbow wbi-lbur tbiww vnuJl ftan 
boioBg to tlio «yiflpio. It ciui bo mwo that E and F do not. 



AE 1897-84 

t89S'74 

1899-8S .... 


»95'5 
194-0 

'93"7 


57-69 
56-80 

5*"70 


EBi6uiag. 


AF 1897-S4.... 

■ 898-85 

1899-86 


30 
4-6 


50-08 
53-' a 
53*'o 


F=i6J mag 


AII1S99-86.... 


180-G 


40-15 


IlBifimag. 


AK IS99-86. . . . 


JJ-4 


2953 


K^itiinag^ 


A6 i899'i7.... 


249*0 


8<i'78 





Vauablb VEiAicin lie Lrci or Siobt or t Obioku.- 
U. Uoori llwHlandrnt i« Rniirgpticullr uiuiis Iho \k^ photoffraphio^ 
telwcopo (63 eta. aporturo) of \\u- Mni:dnii Obf«rvator}' to taha 
photographs of the ajH>i-t ra of stun, for delt-miining radial relocities. 
HiiiiHi Oct. 15 lost bo biu niccumulaU-d 60 xucb pbotoenphs, aod 
hi' girex FMulta derived from vluveii platei o( i Ononis which 
arc of iiiteimt {Compta Rtmtit, 1900, Feb 12). 

I Orionis <n» noted by Uerwbul a* Tanabte, but of irregubr 
period. Vogel aod Hchemur nipanirfsl !t<i rxlinl velocity at four 
different epoch*, but did not find ditfi-rrnc*'* gn-*ter tbao 7 km. 
peraeeood. The following table pvi-* M. fWtandroa' aMuare* 
of velocity of thti itar, wliich bo aayx am not to lie ixkon as perfect, 
but nerertfaoleaa are good oDough to give credibility to lus oon- 
clusioDH :— 

kn. per ««. 

1899 Wm. 8 +95 

9 -'5 

12 +70 

'5 -3« 

18 4-8i 



km-p*r«e(k 

1900 Jan. 9 —37 

10 +64 

II +80 

>3 -49 

18 +14 

»5 -SO 



Oning lo the dilBcnlty of the obaerrationft tlxwe (igoraa may be 
Bometimea as niucli aa 15 km. in error; but BI. iWamlrea uya, 
in oondaaioii, that Ibey acoonl well with a pehMl of 1-91 daya and 
» largo oooontncity of orbit. 
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Pboy. TonifUV LecmtBa.— A« wok snnounced. Prof. Tomer 

^ie a series of Ihnw IfwtunM at tbo Roral ItutilutiDn, in the 

ilI«RioODs of I'ebruanrS, 15, and 13, on Modern ^VstroDomy. I'he 

lectures deserved the title, for iliey certaJDly were " modem " and 

rere Dot nere eifaibiliouH of pictures that all are tired of seeingt 

and their d«liven' was in Prof. TurDer's most incisive maimer. 

He gave a sketch of most branches of modero aatroaouiy iu the 

tiiree honra at dupoaa), which, a» the leclurer wud, waa barely 

ioDg enoogli. For nmilar reaaoD we cnn ^carwly nliKtcli tliu lu-riett 

here, but oontMtt oorselras with giving calvgorit^lly hoidk of the 

poioU whicli iteAined mo^C striking to some of the auilii-iice: — 

(1) An effective illuntratiou of tlio phenomena of Jiipitor'n 

MteUitm with n glotx!, a Iw^ni of li;^bf, nnil a i^lf-bnll. (3) A 

dnautic repntnentution (with the nctual iniitriiinont tucd in 1808) 

of tbeoporationndiiringtoUiiity of 11 noW iTlipi(i>. (j) llluslrahoD 

with a " bali-roorer '■ (n;i instrunicMt which hums when whirled at 

tte end of a string and omittvd a difforeot nota as it moTied 

towards or from the audionci;) of the principle of spectroscopic 

vfaaervstioQ of the motion of stiirs in the line of sight. (4) The 

pieturee of nebulae and their compurison with that of Saturn, iu 

iliudtration of the nebular liypotheais. (5) The charts showing 

tbe relation of the Wolf-liaret stars and star-cloaters to the 

Milky Way, and the hinted suggestion by the lecturer that the 

UniT4trM! itself mav be a rotating sphere, of which the galaxy is 

tin Equator. To this statement of a fvw fncl« it may be added 

that toe lantern wa* operated and the illustrations performed with 

Uie pncuion that chariict«riuis lectures at xhn lioyaf lustilutioii. 



Wk call att4'ntii()n to the occultation of Neptune by tho Moon 
on March 8 at 6 oVIook in tbe evening, and to that of Saturn at 
half-past 8 on thff morning oT March 14 (civil day). On March 
17* 4* ^o" r.u, Venuf approaches within 1' of h Arietis. 

Pbof. BuRXUAJi'a Catalogue of Kumlinm Stars is completed, 
and •ome copies hnvi; already reoohcd I^ngland. Wo propose to 
^ra an ade^nate notice of tliis in our next number. 

IblB next Meeting of the Royal Antrononiical Socivty will be on 
March 9, at S o'clock in t)ieo>«ning. Of the Biitiah Aatronomical 
Aaaociation on March zS. 



From ax Oxfobo Notb-Book. 

BjKKOiniia by civil time there wa* no n^w Moon last month, 
the dtai^ of phase happening just before noon on March i. 




ISq Nota, [KO.S90. 

A ftimilar occorrenca with rc^rd lo full Uood u thui chronidwl 
by « vreekljr cont«mpomy ; — ■ 

A lUmarhMt Month. 

Fsbrwry, il6i, wu in one way Llie mntt trouiltrlal nuiath in Ui« *orU'* 
abt«ry. tt biul du full Mdoh. January buA hod two full Umoi, sjid w bad 
Hanib ; but Pfbruiu-jr Imii aimf. ThU rvniukabU lUtA of Uiii^ lud m' 
bappenwl before •JDW tii« Ormllou. 



1 

utor^ 



Tub v&lue of the (tore of pboto^mphs at Ilarvnid Obmniii 
aa rvcords vt the stAte of l)ii- iky hu !i(-t«r«I tiniM Ihmmi di'mon 
ttrnted, as, for iniitaiiue, in lh« ruciiii'ry of [KMitJoay of Rtm jn 
1S94 and 1S96, aftiir ita diHtuvety in iSgS. I reatnlly had 
anollMtr ojinurtunity of lij^litig the ix>tnpIctonr«s of the infonoB- 
tion, and tlii> Tcnponne to iht: t«»t ws.i *o ■nUxtnx.-totT' Ihat it may 
inlvDMi othurM lo ht«r of it. Thi- ttar B.I). 4->7^>56i «mt 
mii^pix-tnd of vurinbilitj, not boiiij; found od oho i^f our CaUlogiw 

fUtM at Oxford, and boins faint on wiothor. I wroto to Plt>f. 
^ckoring asking if hr could giro mo nay inforcnation about it, 
and ho promptly ropliud : — 

I haru b«l a nunibor of photograpluof +i;°'356i numncd. Tbmt ], 
were btken irilii t)i» t-ioeh Draptv Doublet ud March ii. 1(90: Mat i| 
1K91 , Maj ;i, June 11, July '. Julj S. iS^i ; Juac jci, itfj; Umn *J 
Juii* I), (1^41 Fcbriun li, ■ 896 i June it, iljfi Juix 17, iRgSj 
Auffinl il. iXi)9. Tlin <«po>ura una yoaprallj' i« mlu. Ou Jl U aff 
hint, but of iM nearly tii« Minr brif^iuaa tliat «a liar* bS«l lo dMaM < 
Tarinlion. PisAMj tlwMar i« rod. and tbcrofM* fklat (diukfiBpfaioill;. 

Here wa« ■ questioii about a chauw Htar, and it nmti found wi 
13 plat«A exteiiainft orer 10 yenn ! Purely this kind of infuro 
tiuti, vhich it Uie outoome of roany rapid aiid Mtocowivo wmj 
of tlie wbole sky, ia more vlial «u want tbAn a aiDglo Uburiou 
auri'wy «xt«iiding ovi;r half « cvutury ? TbeRi is room, of cour 
for both kinda of aurvev. but 1 cannot help fMling that 1 

£ropoi>nl« for the work of tbe A>tro(!rapliic Cliart would tx- thl 
;ttor fur m<xliflcHlioii in tho dinwtiuii hen- inJicat«d. Vi'j 
ou^ht to OnLfU it in a reasonable time and tb«a rcpuot lb* u-ork 
And it may bo rviiiarkud that tbera b alniady wmo tvaAimei Hi 
tbia direction. T>r. nitl, for inatanoe, aonouncn tbat althouj^ bl 
baa takcp all bii Ottalugiw platM, he i« taking tlwin agaio. lo that ' 
bo may be able to diwk proper motioiu. An uxeoUont plan. , 

Tbb printing of tbe B.A.S. Couudl Report generaDy produoM 
a crop of wbimaiinl unuters' crrora. aud lae ptiMenl ye«r waa no 
excoptioti to lh« nite. Tbraa alt diuppear utiikr llio carafal 
scrutiny of Uie 8ecrotarie# and olb«r mMiiben "f ''1 ■-•■' fmt 
aotae o( tbiMn are vortby of prewrvatiou for tiie n .4 

tbpw who tl9 not ae« tbe raport in proof. Tbe two mu'i iiauKi^ 
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reftrred Ibia jeai to comets. Of one it woa remarked that " The 
artUt m \mAahiy pnrBboIic," uud of another, " Sinct* ttii* ilintance 
frum the Earth vu alto incrvaiiinc: tho couiet rrmaiiKTil a puhlie 
cWin-t." An ambiguom phriMO in (lu' n-'iiort of an observatory, 
"We bsTo .tl*o wnt«hir(l for hitinr w^linsrs," laakim imo wonder 
whirtlKtr ibv icntcbcn had any liottrr Iiick llian iboiwi wtio tried to 
trap roui4N*r» by «x[>oHii){i plah-a " from tlio time of riiiing uf the 
riu/ion/ until dawn." JIeingn»w no longer rvspUDnble editorially for 
any of Ihem »lip« which may by accident got o^vrlooked, I can afford 
to call attention to mme of thorn with a light heart ; but I have 
had my sgODiz«d moments of finding »uch escape the mo«t can^ful 
eaperriaoD. There is in a nuinber' of this magaiuie for whiuh 1 
was partly responsible the following curious plira.w, for «hich I 
do not ft'i'l catled upon to give the e^iaet reference, or thti iinme 
which may identify it — " CompaTatiTelyauisll telescopes" (aa 

Mr. lonUmptiblif says) ; and ngain there is in a number of 

Uie JfontA/y A'otict* a paper with a startlini; dual nutliorship— due 
to the mif'plaang of a comma (perhaps I should state that cfirtain 
Studentships at Cambridge are callnl Iviaac Xewton Studi.iit- 
lbij)4). Tlie autbon;*) is (arej thus nlyled: X. Y. 7.., Fellow of 
Trinity College, and Isaac Newton, Student in the University of 
Guabridge. 



Tbseb w«s a very suowvttfu! gathering at dinner nftvr the pre- 

aunlation of the U.A. S. Oold Medal to M. Pomcanf ; but thr 

distinguished ifeilallurt could not bo induced to nmko any ccm- 

fjderable ajievch, eillter in Enalisb nr Fn-nch. We wen? gtnd to 

i; pre^itnl Cs^it. S|)arke*, B.N., who did si> niuc-h for tbeabortive 

clipoA i<xp<.-dilion to Japan in 1896, and furiunat^ly Ool. Uiverit 

[tiu also pn.-M.-tit to m«'t hiiii, and told an»tlicr<if hi" good stones. 

Jfl drpreouted tlie idi^a that our military i>nic«r« are art>rse to 

iiiiigi by experieiioe or otheroisf , and inttaiict- d (he manner in 

thich they bad at uoce given up their distinguishing hiidge» when 

tboy were taught by tbu Ham that Ihea^ maHicd tboio as nOv- 

)Ma. SoaiH of them hud Icunit ibis Imuon with "Uch good v^ill 

I tboy Dot only cojncsl tlu' <'lijthing of thi-ir men, but begriuied 

bMDselTcs ID onkr to further thr rcM-Diblancv: and tl» galhtnt 

Cotonitl Miured us that one olfioer had bwni no onthuaiistic in this 

. dirvctioo that one el bis uu n men hud miiiaken him for an ant- 

|<llwp and dug a spade into him ! In connection with uiattm 

|wb>nh tlivai' stories r<-call, I will vntilnrv to n>turn the thanks of 

he Junior Member of the 1K96 Kxprdition to Ibe aniiahle corrc- 

etil wit" reini-rnhfTi-d him last month. I fear neither he nor 

il. Kitom will be Et>ifig to Algii-m with mn next May. Then- is 

, ibp wiNtkly pi'riodical callwl TV /toy for February 21 awouId-l>u 

amorous, but 1 think on the whole ntlwr ill-naluivd, connnenturv 

Ibo Eoirt IhnI we aif U> bav« this year an eclipae Tisible tii 

;lHiid {lie t) and the United 8tni<«. 
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Q. ; Expljuv tlie Btotflmeat tbat the Sua nerer «et> oq Uw 
Britwh EiB|nr». 

A. 1 The Sun leta in llw west : now tlie British Empire lie* 
th« north, aoutb, uid east. 



A. : WiUT is tho doriv&twn of tbo uuno thtadatiuf 

B.: Ob! I suppoM it comot frotn tfrafite. Mvf . ud Ai'Set, 

oboerre stones in tbo rookd, doMn't it ? 

A. : Oh, no, it doMn't. 1% is <«lled aft«r it Oenofamaii otmf 

ThM>dolile, who in vented it. 



1 



TvHSTxa oror •ome old )ett«n receatly, I camt: MroM tho fol- 
lowing in n li>tt«r wriUi.*:i l>,v >be late .T. R. Hiud in 1^75 to the 
present Dirvctor of thn Liiorjiuol Obtervfttorjr, I hop<> Chore m 
no impropriety in publithing it after Uio bpaa of k quarter of s 
contury ; — 

I wioountend Ur. Slona (obo appear* lo b« ImaUi) U SUiom) in WMjvIm 
Bmi] tli« oUitir da;, Mil. pUUig inio ocmTmBtkiii wttli him on Tmum InaMl, 
Mtion'i (Ctclention. Southim kUr-pluat^ Ac, «u efuaD/ (Urpriad wflk 
liiEDiwtr lo find that ve had alood in Ine wblls of the parcoMut for 1* {{■! 



I aKiB that I>r. Qill hiu twim awMded the Walson Medal 
Ibe Washington AcAdftny, and thnt other boDoun may be 
(tore for him. Hi* many frieniit nill iwjotc* greatly, and auait 
further detaib with iitt^irott. 



J 

lit 

-I 



A nrUOiTB attack on tlie Report of the Board of Visitort of : 
Waahington ObMrrKlory has been mriit lo nte ; hut a* It i« iiuiw^ 
anonymoua, and 1 havo (Iterefore no opportunitT of judging c^ 
the writer's Utna-Jidtt, 1 cazinot reproduoe it ettoer in lott«r 0^_ 
Bubetance. ^H 

Aji theau notM torm rather u miKwllaDrous oollectioti tUa 
month, porhniM I may venture lo wind np with a ralhar 
interesting rtwijie. which tbrwws no tight 011 anything aitrooota:' " 
but tells tu something of Oxford a couple ot oeniunea ^o :^ 



SM»pt/>r ifnir ColUgt Pwlditfj*. 
(CIrM 1700. From llw B«eanl OAn) 



nioi^^ 



For OM diwon lakd k pconr Iwlh praay whtl* bmd and gfU« 11 mmI pol 
to tlut balfs ■ nouad uf baiM Mintt nitnood <MklI. tult* • pmind «f MiraatM 
nolm*! >iid «ll *ihI ■• aiiicl) t ntmt kiiil ifp m vill naka tt all ummI m 
- fufalM ol an ««. thm la; lima, uita A* 



Mift M pM<, Uwn naka jm la tb* I 



dlib !>■« 700 bab UiMD in ona by «n> >ilh a qiurtar «J ■ poui] uf bsiur 
natUd In Uw bottom. Ui«a aat tham owadaaf* (bar roU On «■] ^nw liHaft. 
whan tbay ara bromta tuma Umb uU \kmj aM brawoa aU nfa*. Iban Htk ih^ 
tato a daiM di*. '«« )[f »» taka -rt aufw r«aa taaur awl ImHv, paw 
lUi <n«r 7* paddln(i and mpa (mr Baa ni|w and awra tbam lo tlia tidCTa 



THE OBSERVATORY, 

A SfONTHLY REVIEW OF ASTRONOMY. 



Vol. xjcni. 



APRIL, 1900. 



Ko-sei 



MEETIVG OF TltE ROYAL ASTRONOMICAL SOCIBTf. 

Friday, 1900 Ahrch 9. 

Mr. B. B. KxoBBi/, PraMent, in the Cbuir. 

Sterftari*ti H. F. Nbwali,, St.A., and F. W. Draoif, il.A. 

Thk Minutea of the January M«tiug ware read knd ti>nfirmed. 

Mr. Diftun. 115 [>fwents liavo been n-ceivod sinew ihu Uit 
Ordijuurr MwUqii;. Amoiis; tbeni ii a brouzc \'0\)y of ibi) Sir 
UoorRe F^ohM Jubileu Modal, prewnted by tho KL^;;iBlriir^ of 
Qwibri<lK<-'' University 1 anothitr voliimo of (lie series of th« col- 
lected \Vork§ of (Ulileo, which in being piibtisSeJ by tbi- Itftlinii 
Oovemtn^tiC : the lint iiiinibor of the ' i'roooudini;« of ibu Astro* 
nomloal *i>d Astro-Physical Society of America ' ; ' Albdiefjrtius. 
Oput AriroiMmiicum,' nrwented by the Milan Observatory : n 
book, preaeiiled by i)r. Kiiins. called '8ix-bundred Yeare,' vrhidi 
reUtm to ibe chua-U which U in hi* chargo, but ia of intoront to 
tliifl Society becauw of the reference which it contains to Sir taatu-. 
NewtoQ. In tho book there is a beautiful copy of ibe portrait of 
Sir l«aao Newton, from a picture bnnging in tbo church. Thero h 
a [taper by Dr. Frann Kiigler on itio Uabytonish Obsenaliona of 
the Mood. Mr. Lynn Uaa pnnentcd us with copies of tha now 
>^lttoDsof hi<i liitle books ■ ttetnarlable Comets' and * Heroarkablu 
Eclipses.' We lure rcccired also a valuable paper by Mr. Whit- 
taker, which is a Iteport on rcc«nt progrues in (be solution of thn 
problem of the lhr>w bnvlie* : another «cction of Dr. Weinck'a 
' Pbotojirapbic Alias of the Moon ' : and, Instly, a volume jirenenliil 
to tlie Society by Nir Willinm nnil Lrvity [[iiggins, which cives in 
■ auntptuous form lite resu't of their work on Stellar Speclra. 

Mr. XtuHitl. .\s ono who has vorked on the spcctruscopio aidn 
n[ aslronoiny, I should liko to bo allowed to ear a word or two as 
lo the striking volume that Sir William and Lady }Iut;sins havo 
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prcM^Qtcd to thi! Society. It u called an 'AOu of Stolbr 
;<pvctn,' ft rrr^' Irsding feature in ttxi book being pifttca <rf 
tjieotn, with wbiuh it is repJtrte. TIm!M tpectn hxn be*« 
prodncvd in tbn moxt beautiful (nanuef, and tli« a-bole TOlume 
DC irdcoiRAd by all ulronoiri^a en^aff»d iu nicb vork. 

Till Prtti'Jmt. I would likn to coll jiarlicular atlcution to i 
pfMi-nl, which las |MVuIiiu- intereat tn n-rtain wsjs. It is 
roluroi; of a aerii^a that ia now beiitji; publitihed hj th» Milan 
OtiMTTatorir, bv Prwf. Nalliiio, wliidi rontaiua (be grrat work of 
Al-Italtani — AlbuU-f^iuu*. as fae is called. Il is the Book of tba 
Sabeiun Tabl<-s, and is in Anbic. Hie two suoceedioft volune* 
will be tbe Latin tntmlalion. Tbti u ■ noct important Toluwe 
to us, becMue up to tbe preeent time we have not bad a cop; of 
tbe eoinplelo vork tX our dispo«aL In ibe i6lb century a pcntwo 
of tbe work was publislied. but iM>t in so conoplvte a form aa tbat 
wbicfa is in prooees of publitation. Tbe original MS. is in tbe 
Iiibnuy of the Esmrial. Tbe first (treat wor^ on astmoomy waa 
tbe ' AlmnRMt ' of Ptotemy in tbe and renturv, and tbe second 
was bv Al-BatlaDi in tbe 91b eenturr, tlie date of this beinit 879. 
Tbts work not only contains variooa cbaplera dealing; with tlie 
dntenuinsHon of tbi.> portion of the Bqninoi and with ibeobli^nitT 
of tbe ecliptic, and other matters, but it contains sftjODomieal tahlea 
of Kiiigitudo and latitude of stars ; but tbe ivasun I meution this 
pobltcation now i^ to call aitootion to <l>e g^Dercus action of 
the Milan (ll»cr\*ntor]F in coDtribating this important mrfc la 
astronomical lilnniture. 

Hr. Sewall thfa ivad B paper hj Mr, J. R Kttttr oa pboto- 
f^nbic observaltous of Hind a tarablr n«bula in Taurus mads 
with tbe Crosalej reflector of tlw Lkik Ob«emi«7. One phol»- 
graj'b was takvt) on t S99 December 6, with an aspoMn of j bow* 
53 minutes, and another photoeraph lakao wHh aa rxpoeoiw 
of 4 hours on DeoMaber 17 ptor^ to be in oact aftwDtont with 
tbe ftrit. Both photocrapbs were good, and tba etar-^iBra wMw 
almost rotuid. Prom lioth Df^tivee posiiiKa nrv made on glaaa 
with aa vnlargement nf Rir djiatueters, and from ooe of tbaee ihw 
ditfriHi dMWD wa* copied. 

n* /Vrnw/ral. It crrlainU n-rain lather a curious thing thrt 
thi* n«bula, which waa ortcinallr diMVTMvd with a 7-tncb MM- 
cU«* m ibi* rmtij fittina, and then a^n about iS&o, should aai* 
bem inTiiibla in the tclc-tcopes which an rer; uiwh bos* 
powarfnl tiMn that, and Nb'wiM now bat* heeo phetottrwphed : but 
tbMv does ppem 10 t«> a litlV daanvpancr in the ^aittr ; so ^ as 
I oan nnderatand Um paprr, tb« pMttioQ of iha a^bala (km BoC 
Mcnrd with the poaition r>'~ -'-'*■' Uixtd. 

ilr. Sivnll. I undiraia H o p asA vilh the ttomtian^ 

W'ati'* nebula, ^rufe vm; nn*>d the pnwihw at the nabuh. 
(Mr. Neva!) h«re madr a drawteg «l |W HaiiTaaiil) TW 
drmwiss I ba«e Uidc is fiwai PnL Bamard's pa|«r which W 
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contributml to the Soeicftf in 1889, *n<l bst yuir b^ contributMl 
■ [wpw in which lie showeil the nebulosity round T Tauri. 

Afr, t)u4oi. I t>iink, if 1 reinermbur rightly, Trof. Hsruard said 
the nebula wm vsri»hle. 

Mr. A«Bwn. Yw. 

7%« I'miiUtU. There nover hiu be^n any doubt for many year* 
•bout the variability of this nebula, but now it ha« bt«u a^ at 
TMt by photography, tli« agency of which was not brought to bear 
jean ago. 

Mr. JiifMn then read a paper by Mr. V. T. WhiimtU on tha 
"Haiimuin Duration powible for a Tfttal Solar Bylipse," Tbi* 
Mpnr, Mr. Dy«oD Nud, u'&s of special intetv«t now in •new of tbi? 
iengtli of the eclipae which would occur in May 1901, which would 
W i«(dething over sii minuies fur obstners in Sumatra. >lr. 
Wliiltnidl K**^ ii bis paper a liaC of «ou)o of the longiest duration* 
computed from Oppolxer'a data and Tabulated by Mr. Crutiirudin. 
U« abo Rave a table of ibe latitudes and longitudes of the eeiiliu 
of tli« rvgion on the Itarlh where this msxitauin duration woulil 
tolcn place. Mr. Wbitiuell then considered the question of what 
cnoditiona were neceswiry to obtiin a long duration, and beitan 
by con^deriug what (he effect would be oF supposini; the Muuri 
iMMrnr the Earth. This he concludes will lengthen the duration, 
and, ■Rain, the nearer position of the Sun will sliorten the durstioii 

kof tofalitv. Mr. Whitmell pninted out that for maximum totality 
fire coiiJttionM mnxt bo fultillod. Thcto eonditioiu could not all 
be airoultaneously fulKllcd, but, a* thia wa« the caw, a comproiotMi 
kad lu be made consistent with tbu otrtual facts of naturv. Mr. 
'Wliilioell stated in his paper that &fr. Cromniftlin had supplied 
niHvh of the data, and probably the l>raid«iit would call upon hioi 
to say RoiiMtliing murv on tho fubjcict. 

Mr. Crommrtin. I do not IhinK tluit there is much to be addwl 
to Mr. Whilmell's papnr. Tho oclipaos that I wiirlti-d out for 

thim were deduced from tbo table* giwo in Oppoln-rs Vimon. 
Now from tbo ditcuMton nf a numlior of eclip*a« C find Mint 
Oppolxvl's durations oru grynt^matiokll)- too long by about 1 1 
■toonda. fividnntly bo usm loo largo a •nmi-diametcr for the 
Moon, or too small a onA for the Sun, or both combined. Th«i 
vdlpM eeries of 1901, icjKj.&c.iH ■ very roinarkablo one, and 
mlmitiatea in 1955 with a damtion, fke(»>rtling to Oppolner, uf 
7* i6*, corresponding to a real dumtion of j" 1 ;'. Thv mniimnm 
tolalitv in lhi« vi'lipp ncoum iKtur Miiiiila, ui thi« rr-gion will have 
llw< hoitour of enjoying the loiig«wt totality of any point on th« 

II!anh% »urfnc» for uimanls of 1000 years. 
There is a rrmarkablo «lip«o cj'i-Ie of 1805 yt»T*. rweiilly 
dotrvted by M. Oppcrt, whidi rriproduoc* rery accuntcly t».i» 
UiilUile of th« ■boduw tnwk and ilio M^iui-diamctvr of tbu Hun and 
MoMi. 
Ust o( euriovtty I wotkcd out tb« duntion of totality in the 



136 



Proceedings at Meeiiny Iff 



[So. 291. 



eclipm of 150 A.D., which is xSo$ ream boforo 1955- Itconie* 
out tliKe SM-on<N !<>ni;i>r thnn tbe lattf^r, and is tlw longest «clipw 
tlidt I have been nb'i< lo find in Oppol7«r's C'ltiwi. 

Tht I'rtsvifiU. ilnve you arrived at an rxpl&natioD of tlie sourrt 
of error in Op|[Kil!!nr's coiuputalioa 7 It is rall>«r MDguiar Uvrc 
aboulii be that aotount. 

Mr. Cmanmlin. I have not bwi) nble lo find an explicit stal 
ment as to what semi -diameters he uses in hi^ tables. He d 
not give the wmi-disnu-ter" Ih^inseUo*. but certain fuiicliofis 
tbein. Of cnurse one could deduce what taliw be used, but 1 havf 
tint done so, but he uvidentiv used an erroDeous value. 
SnMtiftil Alnuinac now uses Sti-utv'a occultntion semi -diameter 
ihe Moon, m, 15' ii"'6^. This, while agreeing with observa 
For occultntions, •eirms to bo too large for total solar eclipses. It 
gives a duration of tat«lil}' tbreo or four secouds loncrr than thp 
Aniericftn cpliemerin, and the Atnerican epbemeris gave exarilj 
the n)!hl vntiwi in Indiit in iSi)S, so flut it would aeem beitter 
use their niliic for ecl){>M-a inslcml of Nrmve's. 

Mr. l)yiu>a. I* tli« ralue of t.lu) Amcricso epbemeria small 
than tbe valito of tho monn dinmeter which tcould be obtaim 
from observfttionn of o«ulti»tion«? 

Mr. Vromui'lin. I havo not in my be«d what tfao Ametiran 
value is, but I think it in nmnlliT than Stniva's *. 

7** IVuident. ThiirvmiiiilimRof a paper written by Sir G«or^ 
Airy many y™r» im{i> on Iho on-iillution of ■lar;' by the Moon, " 
»hi<ih be n^d-rntd In Lh« tcletoopic iiuago of tlw Moon bci 
givaii^ than Ibe uttual. 

Mr. StmaU read a note hj it. AnHmintli, whirli rrv« a ii»- 
MYiptioii of Satuni aa !imh by him on a |iaTticularIj' good night. 
1 8<><) Jnir 30. 

Mr. ShaetUtOH. At a formi^r me«litiK both Mr. Newall anil 
Ur. FowW jKiinted out Ibal tho imaKi! of tbn rnroiia sr*ii 
" 1474 K " lii:ht ci>nvHponil«l toaii rnHi- nwaawboK; outline' 
»o*agr«M> with tli« corona propur. Iiixtin'laf usinffutporl 
iiMitlioil lo pboluitraiih Ibe coroita in th« licht of tno gro-n conii 
Iii)i< during an eclipse, I sut;ge«t a nay to dvt^riniite tbe dijit 
button of toroKiitm tbroiigliout tbe oifo»a by cmtiloying (im 
appnmlna. and from certain con itideTiti ions I thinV Ihr* may 
done by the use of a camera pruiidnl with a nuitnMy coi 
ii<w>e«i. 

Spectroacopio pbotogr&pha of recent edipeea-sbow that the 
corona) light iwii>iiiitj> prinripnlly of a n>iitinu<Ki< - ' 
tine specinim, with t)i» rio-ptton of "1474 K-," I- 
which U HI iiitcRwi that I hnvn aii-n it tvcuntud on I'l-Uniirt ;•'•: 
(ilppiMed to ha inMiiMitivc to tb<<greitii. The pbuli>^mph wbu-li 

■ BBf(V*«M to tha Anerlean ep)MB*iH> ■Low* ifa>t Uia nia» M«d 
(rlnw* mid oTvoltMlonaU t;' )t'' ;t, bul tn ib* r)ili*nii^> for i^oi tlia >aj 
„w| tor ibM purfM* m ij' )i"-ft m U>* •■iihonij vl I'Mw^.-A 
V.<i-A .6, 
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ClUbtt on thit wvrtHtn u onu tfllvn n^ftr mid'tntnlity during t)i» 
1896 eclipH', mmI iihoa-a ihal ibo conlinuou* «p»clruni lin* tMsii 
)iliutcvRij>h<-d (o n <li*t«tice (tf 15' fmm tbe Moon's limb, wliiUt 
llnf Kfi-cn linn (miy niKhcJ a hfight. of 5', Takiiif; advnnlngi- "f 
ihvMfMciii, I luit-lriinl to limit t hit spi-ctnim by tbo UM'tifa cnlouivri 
jfTpen to ni-nr X 5,103 ; 11 "inijtlc erfH-ii, howmf r, is difficult to 
I'MKTlr*, bill |iy !>tiiiiiiiiKl\v« j)lal.-iiHitti l.hounilinfrdvN, melbrloiip 
Mu^ mill UtrtmiitK! ri~<|H*<-li>rly, 1 hnil.onroinbiniiig tlit>m, a colour 
"liicli aUowift n pv-vn iintxl of light ncitr tho ivquin?!! uftve-lenglh 
lu hlier Ilifxiugb, tli« oraiigo, yellow, biti?, uid riolft being suj» 
incBwd. 

Prom Ili4' iicxt tilidc, whirli in a Holnr ■]wcfniin tnlipn tiitb and 
rltkuut ttic iiU)UE<-*i>'d gri'^n sc-nt-rii, it is evidt-nt tbat only 
■botil 5(0 10 (wr <t'nt. <iF tbi^ tit;lit giving continuous speclrum 
could (invH ikroiiul), uliiUt thn li]iht of the gni^n corana lino would 
be uno[i|K)ni-d ; since tbc inui^' of Ihi- corona in tlie light of ilic 
lonncT !!• i>f much bir^T nrrn it « ill Iiv furtbcir rcintivfly ireakf'ni-d, 
to th«f [in>lmbly it w ill bti the iirigbt image in ■■ 1474 K " light 
tliunn that will bo rrv»rdi-d ttith Dio)J<Tnt<- i>t[io>'iir>:-«. 

'So daabt Hin)« of the xcrTOti im-d in tbrce-culoiii' pliolograpliv 
Ul Ira found iiiilnhle, biit no far I baiv not y«-t lrio<l thfin. Il 
lid, Kowrver, bo vi-ry intrresling to compare photograplis of 
coronn taken wilh nod uitlioul a ncroen. 

Mr. Sewall. I ■lioiild like to unit Sir. Sliackieton if he is nblw 
to tty what thr n-lativL- rxponuaii jjiven in the !n.*t ]thotn<,Ta[)li stv. 
In tiding the diffrwrliun ifraTiiiK- cotourt^l ■n-ivr-ns ani um'i,! 10 get 
rid of inc disLuitiiiiK effectnof nupi-rii'jsed spectra. Wilhn^feremi- 
to the DM of a yellow «cr<;en in phologrnphing Ihe yolhiw part of 
tlw ii)iedruiii, lh« grnftt ditticdiy of the matter in tJinl tho yelbm' 
Ktven in pelting rid of (be tmubliwomo ultra violel aJho wenkenit 
llw yHluvr light, so that from three to vis tiinoN Lh» oxpotum is 
required. What additional expusurtt doea Mr. Sbockloton iliink 
MOMMuy with tho green tcneat ? 

Hr, tiktteUrton. When the grven screen wm int«rpo«etl 1 gave 
|k» ubr HiH^iruni three tim«« the exponurv that vt-aii givoii when 
Ainvt (lajliglil waa bein^ pliotogmphed. Tho coloured tcifrn 
Mliibit*d i> thn actual M-reen I uaed. 

Mr. ymntll. It would be inlenwttug to know what «xpoaili« 
UN) ^vc4i for th*i corona in 189^. 

Mr. Siuttl-lfl&n, 40 iWL'onds. The itate of th« aky was cloudy 
at tlMt time. 

Mr, aVcwii/J. So it Bi^emii ju«t pot^iblc, an an ezponin of 

' 10* in just about what can Ui giv«<n, in May nrxt f 
rk4 I'rrniUni. In thai gn>ni scrovti you uMid wm llwn nol a 
:Hidi>m1il« aniouBt of blue ligVit ))a<twd? 

Mr. tiluifi-ttlom. Very tittle blu« light pawed. 
Tfif lyfi'irnt. There would bo wjinc? 

Mr. filinei/fton. It de[H!ti4lii a good ileal upon Ihf- iloplb. It )>-t 
■ little of i)m( light through ns far aa \titvv-lengih 5000. 
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Tht Prttidftit. I suppoKu a lii|uiil hcki-ii would be impoasibW * 

,Vr. Kkacirlflon, I lun uf raid Ihnl would fp\o loo UlU^ (Udor ' 
in phutoinnpliiiig the corona. 

T/u I'fttidenl. With «ojjiic;r acclntn yoo would get veiy 
reculte, much twttor, I think, Lhaii wilJi ttiiilino dvM. 

Dr. Sjiitia. lUvQ you not found tliat Biiiliiin djro failo 
much in ft strong ligbt ? They fude very ijiiidtlf. Whnt might 
be suitable for oiio ocviuion with eipoMun; to ordinarj dajrl^t 
might not be tbo true thing for tliti iirxt. I hare not uaed tMm 
for HIT particular purpone btMauiw thry fsdo and Iom tbni^H 
int^usity. ^1 

Mr, ShadUtOH. Thmc dytttt are unpd in dtroiiig «*ool, and >ra 
Hiippowd to be almost pfrrtnatti'tit. 

Str. A'twoll. May 1 taho tb« opportanin of <:^lin)t ait^rntioo to 
one point on which th(>re ba* bwD s miMnprchoDBion, and iu « bk-h 
a uieAue of rpiN^vch may bo OTvrlookoa in coDseqUfiiim of the 
failure of mj slu^oipt to g^ n photograph of the corona specUum 
in India in 1898? It bs»i been nnid itevcrnl times that my failure 
waaattrihiitnble to tbe relative faintoc-w of the blue line. I do 
not thiuh tbe evidence proiM thJi. (lilnckboiird.) None of the 
photographs of the spectn'm of tbe corona that were got shoved 
extension in any part of tbo spectrum greater than five minute* 
from the limb of llie Moon, and my obnervatioiis dealt with light 
comini; from the corona at eight minutes from the limb, and oiilr 
with those parts, so that in making comparison of my Ut«aipt with 
the successful observations of the green and blue, it ought to be 
taken into account that the tiling* compared are difft-retil, and the 
evideuce available does not, 1 think, »hou' that the blue Uu« in 
weaktr than tlio green line. It would be a pity if these resulb* 
were misunderstood and stood in the way of observerit making u»c 
of wave-length 4233 in gettfng information aboul the corona. My 
own belief ia mainly basod on the study of L'apt. Uillos beuutiful 
iihotognph, which I lliinksbows that the blue line uasatrDngaa, 
if not stronger than, the green line of the coroua. I hope tbat 
Mr. Sbatkleton «ill have an opportunity of ti^siiug the i«r>ic "" 
iibiltty ol the screen in the ecli[>sit that i« coming. 

Mr. Sh'ick-}<tiin. Ueferring to t'apt. Ilills'a photograph, I thii 
the gt^n line comes out without any coatinuoua siwctrum. 

Mr. Nrwalt, I am speaking now of the orii;inM negative, from 
which one can get a much belter idea of the relative iiitcnnly.aad 
I fwl convinced there is htlle difference between tlie intensity of 
the green and the blue lines. 

Mr. Evfnked. I think the green line must be r«lativety 
brighter. 

Mr. A. FimiltT. I can confirm wh&t Mr. Erershed «v». 
IIm- pri»matic cameras we liat« used wo have the gm-n lin^ 
invariably atronger than the bliieline,aiid good renllaart! obtained 
with cxposuresof about lOM'coiids. 1 ilinik tbeindtcntioiiiaof 1 
grcrn line considerably stronger than tbe blue.] 
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Mr. NtieaO, I iiboiild like to t*V Mr. Powlor whrliier Uio green 
line wu ill th» miililtw of tbo pinio in thn ciwo to wliicli I>« rvfcrit. 
[ do not kiion' wluiUier Ibc given ha* boon fATntirc<lAt iho <^ip(Miite 
of tbe blue. It iit an inlniMtin^ point, and I ntn glnd to hav« 
tcferrcd to it, if only for thn unko of liuviniiclinlod tho very itiotig 
opinion of Mr. FowIit arKl Mr. F.icwhcti. 

•Vr. tovltr. 'J'hc ifrivn rinjj; wiui about n* murh from tlie edge 
of the plats ax tbc bliii- ring. Tlw totnl (i.iibio rffrct mtsmf to 
depend U|><>n ihe I'st^-nRioii i>l tlii;iinn^ lui wull iw the briKblnuM. 

Air. SneaH. Yoti ilu not tE>^ tlio p)i»l'>3rnphic effect of llie 
KUperpo«ition of the briiilit \iiu» on tiic diffi-rent part4 of Ihti 
Cootiuuou3 >i|irct.ruDi on thr mom boMS. I am nnt pri-]iuri!d to 
Mf wbtcb way that woulil U^W in the mattvr, but it ntwrni to mu 
qutt« |MN«ih'o that tba grcvn lino apptart mom strung in cuntnut 
because of llio abiHitce of t)i« vontitiuono Npvrtnim. 

Mr. FortUr. Hnrclf that inmnii that tho grci-n lino t* rerj much 
■trongeraii eoicpnrcd with t)in i*rinlinnnni !>pt7<*lrum. If tin: con- 
tiiiUoiu njiedruni iloc" not roini* out and tho grocQ line doua, that 
meoiia that thi- emni line in hripthtnr. 

Mr. W. IK iiryaui tbcn rrad a ni>t« on a pOHiblo occiiltntioii 
4>f A Oeminonim by VenuK on 1900 May ly-iS ncoit, and aaid be 
«vuld mi>d tlie inforinalion to tin: .^lutmlian Obn^rvalorien in 
line U make obi<Tvation>. It woidd hapixin near Munxot in Ni^w 
Zetland, and might be nanl ak a mmoa of di-t«-roiining tliu nokr 

pKnIlu. 

Mr, DftttM tbi>n rMtd a paper bj Prcf. Tvmtr on A aiinple 
matbod of coiaparbg tbe p^oes of aton in the Bonii ' Diircji- 
mtiatening' with tboee on aelroKnipbia platve. Tbe paper, be 
Mid, WM eeaentially a matter ot eouputotioo, and was a ineaM of 
■tiDplifring Iho work of rauipariaDU. The accutacy of the 'Durcli- 
munentn^ ' ^*>* *^''^ tJiat no very accurate comparison was 
neecBMTy. but it leemed desirable now tlial lutroftrnphio work 
was in pruRrvaft thnt evei^' poosible comparison should hu mud<- 
wilfa all i^revious obaenrations. With regard to stars down to the 
9th mag., compariaon of planes with thora of tbe * Astronomiscbe 
(ieselladuft ' Catalognee were nude in tbe course of fomatioa of 
plate conatant«. The comparison with Ari^ebuidei's oatalogae 
Ml«nded this to fainter stAr«. Prof. Turner's paper simply dMlt 
with the eaatcsl method of niaUing the comparison with the least 
■mount of labour. 

Mr, A'tieell then read a short note on the binary system of 
Ckprik, mmI aaid iluU almost immediately after his brief ncrte had 
beiin pnaented to the Society in Kon-mber, an announcement 
nachml this cuunity from Prof. Campbell thnt s similar disi-ovirry 
had bwn alrvady made by him at the liick ObservatorY. The 
pcwsnt note was again of a pf>:timiiiivry nature, and its object *'m 
Ui lay before tbe Society some results of the observations made 
at (Jambridge. &bonly after the new four-priun spectroscope 
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WM mounted ftt Cu&bridm in Jolf lut, it wu nvtMMd tfaat 
Mpectmia of C«[)<>na wiii> iTl-dplinml. and that it rarind in a can 
maniKir from niglit to night, nod it aoon bominc rl<-nr that 
ppculiarities w«re rvnl and not dii«i to inMnimminl Mvcx*^ for 
photographs vnn obtained of tl>o upvrtra of olh«r tint*, >urb a* 
Procyon and Sirius, w liich cnme out verr w»ll indeed. Aflw Mn&n 
ruDnrk* on the c-iiang«# in ttie velorilj of oor of Iho oompoucnU, 
illaetraM bv a Intitrni-slidn, which ehourd how Iho obonri " 
volocitiet indicntod an npprotimatvly dreiilfir nrhit doxcribed 
104 dayi'. Mr. Ncwnll ulat*-*! lliat bo def«rnxl pohlicnlion of m\i 
from ivtiich tlic rclntivc mavscs of tho componi'nt* might U' 
du(t>d until olMrriations at a particular nhofo in tJi« puriod lad 
bcrn M-tnircd, for thoeo in December baa be«ii misMod in codko 
(jUvDco of bad M-eather. It naa inlcreating, he aUlcd, to find that 
the bcRt-dofinod ^holographs of the fpcclni nbtainf<d bf I' 
I'olMlam obterrers in iJtSS went aeciircd at d>t«^ «hicb w( 
repointvd by nn exact multiple of half-periods (;> daja) froqt I 
«poch» at tihieh tlitr «pcetrum appeared aingi* in 1899. Ho 
the irapressioD that Itlr. Uurnhain bad carvfullv MarchMl 
uTid'DCv of duplicity in Capdla aod liad not found it. Thv com- 
ponenla were, ihenfore. probably lc*» than n lenUi of a MHvnd 
apart. U mi^ht ucccrdingty be aMumrd that the orbit uiu at 
least ti6 million miles in diatneler, if Dr. Klkin'v panUox wm« 
adopted. The orbit Mas not " edge-on "* nor " face^m " to llic 
observer, Imt it vxr ]m\>ahW at nn nnglr of nt Icnitt sti digmc 
Onoof th« <il)jn!l!i in Itrintfirig lhi> nutu hL-fore (hi> Society was lo 
oil alteiiliDn, brfon> CHpAla waa too miicli iii<»litHl in t«'ili|tfal or 
delight, to tlio fmrl liiui it waa (juitv ]>o»i<il>lt.- that Carvlla might 
bo foiinil lo bn a tvli-ncopic liitiari'. I'lx- •jteciroicopiv otu<-natiun> 
•howvd that the miwiiiiii of Ibi; two componciiia w«re atxml tltc 
*ami;, and nliio tliat tb« hrigblnca" of the eomponentH waa about 
the name. If tlnrliriMsl glanan vcn utest it might be found 
CajM'lla iHiuld bv ih^ii na a cloar i)oui>lc itor. 

The Prtiulfnt. I nm fwrt wc conhTniuLato Mr. Newall » 
this T«rv ivoiarluihly intt-n^vting mwaivli and diviiovci^ tbal lut 
ban ma^ui. Wn knoo' how aiuidiioufily he haa brvn di^iotini 
hunkclf tu thin work lA d«t<.'nai nation of tho v<-lnri(y of dart 
line of KJKbt, and thii> rvwnrd for mi much labour la odc we 
cDn|traluUt« him ii|Hin. 

Jt/r. W. }V. Hryanl. Can Mr. Ncwall git« ua an idea of tiiam 
what thi- separation vroold b« ? 

Mr. Ji'tmll. One cannot tell that until out! f^te lh« indtnaUoo 
of the orbit, bnt thi' limit I dralt vciih in Ibi- note. viE, a ti^lfa of 
a wecond of are, would inioitc a diamrli-r of iibn^i' '^ for 

ihv urbil, ifthilst tl><- li-a^l iiiMniblv diam«lt?r is <;i n'< ' •■'. 

Ur. Bryant. Mr. Dunilmni ho* >|H'nl lu-i-unl iii^iii* nt ihixtar 
and I do not think ilial at (inNni«ich m* Imtv a tH'ti<T cliaun' of 
•P|niralinK it Ihnu he baa. 

JUr,^'eK<ill. TIm) ittvn poial at it -trilii-a luf !■ that ike 
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^lonenta Br« almost eqi;&l in brightness, and. so far aa I can matte 
out, Mr. iluruliam hut luitiulv luoked for miuule compon«Dl«, niid 
that bas prevented cutting down th« Ught by a darh gla«s. In 
veing ■ ilurk (i\MS we get the whole resolviii)^ power of tbp big 
tvlesGope available for looking for two nearly equally brigbt 
ptars. 

Mr. Bryant. AVfien may tlie greatest elongation be expected ? 

Mr. A'neall. I am uot prepared lo aay that ofl-hand •, but it 
HOniB to uie, from tlie cousideraiiou X have made of the mnii«r, 
thai oue was aiore or leas todepeudeut of tbe uument of th» phoeo 
in the period, lit Ibeabienouof knowledge of the tDcUnatioB and 
of the jMoiiion of the liue of nodes, 1 do not tbiok one can etato 
ibat ejUL-tiy. 

U*v. J)r. KiitHt. May 1 say a word in reference to my book, 
which has bevu already meutioiied thi» eceoiuft? There ia in it 
full pailiculara of a valuable MS. 1 found at (be British Museum, 
which contains an account of 8ir Isaac Newtoua work at th« 
iliut, written by Mr. Hopsou Haines in 1700. There is a 
uoftrait of Newton in Eoy churob. where, I am lold, it has beea 
for 100 yeara, and I have included it in uiy book, which conaista of 
hititorical sketc bee of eminent men and wooun who havo come iu 
toutact n ilh the cburcli for 600 years. 

The I'fttiiitnt. W« shall reiul that i-hapter with great interest 
as a paf^ in tbe hixtory of astronomy. The Mating is now 
adjuunied until WodueMlajr, April 11. 



Tbo TolloviDg papers were announced and partly read : — 

/. £ Ktt\*r. " Photographic ObwTvatjons of Riiid'a Variable 
N«bala in Taunia modo with the Croasley Jteflnctor of the Liek 
Obwrrttory." 

A, C. D. Cromviftin. " EphomoriH for Physical Observations of 
tbo Moon for the Sconnd llulf of 1990." 

//. //. Turner. " On a Himplti MHhod of comparing the Bonn 
*l>urchmii«ti'ruti([" oilli Phi>li;^raphic I'lali-*," 

0. T. ll'AifwH. "Tnc Moximuia Duration po«»ibIu for a Total 
8olar Erlipw'." 

IV, H'. lif^aui. " Note on a Po^^ible Occultntiou of A Oe- 
minorum by Vkuuh, 1900 Mnv 27-38." 

//. F. .V«mW. " On lb<t Biiiarj- System of CupoUa." 

W. ShitrUrioH, " Tho Uw of a Coloured Scnen in Photo* 
t^phing tbe Corona." 

P. C, I'mrott. " On»phi<al Method for tbo Detenniiuttioa of 
ilie Local Tim"» of Contact in a Solar Eclip«fl." 

B. }f. Attlotintii. " Obwenatioiit of :5(iturn made at Juviajr 
Obwrratory !n iSjtj.'* 

* Kttt. Mar.\ )i. — It (ipjiNin' llial [lie (<»«[ diaixip a' <)pcrfiliiji ptnnnlion 
■illflrttuOcwatKiul Apfil i], ur •■J'beK'nnipriljBad Apnlij.— li. P. X 
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'the followiuf; Canijidates wera propuwd for doclion u Fulltma 
o£ ihe Sociel}' : — 

Mfje. Aote, K.S.A.3cot-, 1 1 1 W&rwidc Rood, Cari'B Ccort (pru- 
poMil by A. Fowler). 

fifviri />iuX Lff/OH, I>raf«Mi!ar dd M»tli^mtatiques su hreit 
OiftrioiDBgtic, 4bis Uuo dca £cali,-«, Pnni (propoied bj' C. Fum- 
iiurioit). 
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I'llE fourth onlinitry Meotine of tbo SoMioo of the Brit)«b Aatro* 
nomicnl As^ocintion was ht'ld oa Fobriurf tith, at IJioa CoUag*, 
.Vr. H'. //. Maw, Prwident, in ibc Cfanir. 

Tbe ouDes of five CEUMlids(«« vroro nad and paased forraipnUMn 
and tks election by the Council of ektvn aew nambwa waa cod- 
firmed. 

Mr. Uatin/Ur r«ad a paper by ifr. A. SUmUy WiUiaMt oa ** Th» 
Double Canals of Alan,*' dealing vilh •oow naU* br M. Antooiadi 
on a previous papn- of tbe wriler's. Mr. William* thought be had 
t;i veil sufficient reamna to sbov why a portion lamnal might b« 
dr»cribed as double by one observer, and only aingle by another at 
t1i« enme time. DiSorences of 0}'«s twWoopca, mi^ifying-powvri^ 
weather, and skill and traioing of <diMrv«n appMarod amplv 
Buflictont in tlii)in*clvtTS In expLiin dlaagTMinienta ot thi* kind, 
without it bring nr<x»iiary to nwk for other cauiiiM. Tha writar 
dijipiit4,-d also tbo •tat«iiientab;Oiipt.Xoble and Air. Holmoii totli* 
eEEsct that th« mont wondorfnl thing* on Mara had bei-n ontn wlioo 
tlw iilanvt vra« a itnig way off from tbe E^rtli aod badly «itunled. . 

Str. JJanndtr nnid it wan vittj interetiiag to lia^v tJiia <|itMtii>id| 
of titu doublo cniialK of Mare diunuaed by two auch otiMrvtira a^^ 
M. Antnni.idi and ^fr. Stanluy William*, wlio <a«re eertainly two 
of the koonvtt oUH-fvurx oF planetary detail now alire. Allor a 
carvfnl oxaniinatiou of a largi^ numW of dn>win(;a luadv duriaR 
tba oj>|K>i>itton of 1891, ho (Mr. Mauudur) tould nut nwUl tha 
roiirlusioii that, wonderful and aliuoat iiKradibla ns aonw of Itir. 
WilliamVii dnivtitiga nppuared, he did really obaerve and am tba 
things whi<'h ho dn)w and dowribiid ; a* to M. Antooiadi, no on* 
couJd *tudy hi* draMing* without aeviiif; bow faithful an obterim 
and •pliinclid nn aiil mnoinica] artivt he wot. Thi* niade the Or 
civpaiicy bntwcru tho t«o tlw tnotv remarkable, and the clearin 
lip of thu diMcordanm would uud«ubl«dly bo of th« utuorf 
valiia. 

Mr. Watty said that M. Sobia[wr«Ui diararnvd tho caoala of 
Man nt the opposiliun nf 1S77, bul he did not aw them until mim 
time after oppMiliuu uoh |iwt. and be- kept aMnng then twtlvr 
for aoow nionlhs af(«r tl>at. It a{>p(«r<'d that a* tbfl aiiparant 
diamalw of Mars gnsw einalW Schiaponlli aaw nwn eanaU. 
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Mr. X/Uim said that with a microaoope the doubling of »tnictur« 
quite a cotnmou |>L«Qom>?iion. }!<• iras of opinion Lhst 
pb«rical aberralioQ in large teleMU|>»s wat mucb gr«at«r than wii* 
gpnerall^ aappoMd. lie uaa ijlad to be able (o report tbnt flint 
■nd crovn glaetet, wliich had tlieir dispersion power* proporliotiftl 
DUghoul the epcctrum. Kad lately bewn cijn»truct«<l in Uvrinnny, 
1 (Im*, tberefoK.apochrouatisui, which had bc^n tuijoi-ed in tho 
eroeeope for tb« iaat 15 yeftrti. was now posnblo io a talescopc 

^fr. SttAroin ttM that the increBae in the diameter of the 
teleacope did not neetnaarily increa«e the spherical aberration. 
The Bpheriad aberration of the kns vitried as the square of the 
Aaneter ova tlie (m-aI lent;th. 

Ur. Maunder, rt^ferriiix to Mr. Wealej's retnarka, ssid hB 
Wl-e>e<i that S('lii]ijiarelh ubterved the cauai Titan at ■ time vhvx\ 
libe dijuiieitr u( Mara uas very Utile ovur 5 aecs. of aro. ^V'ltll 
I lo bis Ort n olwenalion*. be had never been fortuaale onougii 
a canal dnublinl, altbuux-h when bis eyea were fired ur 

aim>d be luid often miMi tlie lines in tbe apectrum doubled, lie 
Ihouyhl Ur. Stanley WilliiiinH was too Hkilful and experienced an 
ofacerrer to bn misled by spunoui dupliealion. 

The Prmdmt hoped that Mr. Slank-v WDlianis's paper and the 
'" cawiou on it would liiiul to tbejr rewiving another paper from 

. Antoniadi. They bad by aa means ga\- to the bottom of the 

tjeU 
ir, iSttu»d*r banded round a coupio of opern-glaMiw which had 
sent forexUiUtion b^ their ingoniouH fellow inomh«>r Mr. 
horp, of Maachaster. One of tbe«e wan fitt«>d with a pneniatjc 
Uratiiiff before one of the ob)eet-Kltuse«. the other with an" at one 
o( tlieeye^eceaforthe obeervatiou of the coronal spectrum during 
IheeuminKedipee. 

Mr. Print read a paper hj tbe lUv. D. H. Faduringham on " Tbe 
liixeand Kail of Astroloj^y." Tbe urilertuuntained that for nore 
than jooo years not only were natroiiomy and ontrologf closely 
related, but that as late as i $60 th^y wtrro ahsotul^'ly idcnt iunl, atid 
that eren now it was very difllcult to draw a bard-and-fMt linu 
between then. Jt waa denrable that some persoDS at luwt ibnuld 
Study aslrology, as without a knowledge of it igmo of our oldest 
literature was nointelligibte. 

Mr. Crommehn thoucbt it was ratber an abune of tbe OBtablished 
meaninK of terms to talk about things like the tides or tho 
S(m)»tliy of the terre^lrial innf^nelie cycle with aiin-i>pats an 
aitrolo^. Tlie l«mi " a*trolo^' '' uas generally used in the snunu 
u( the supposed ellect of the heaveuly bodies upon purely buman 
affairs. 

J/r. Afatiiulrr said we owed ono debt lo the astroUigDrs — that 
tbey bad kept up the science of obMTvational astronomy fur 
some 1000 yean. Theoretical astronomjr bad Eoade absolutely 
no progress during ibat period, but suoh tables of tbe uolions of 
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ttn ithnots u had been bftitded down to a> vn ovni to tba 

Mr. J. I). Ilnv^ii r^ad » paper on " The linlargpm«nt of llrat-onlr 
RoditM." ilomid that kk » cofiM^uence nf retracitoD nloovwrdid 
not RAO tho Moon— or any other cele«tial bod.v — wfamo it n>a]ljr 
wu, no bv the rclWtioii of lh« ravi tbe •dg^^, and OMMMrilr ih» h 
wtiolv bodv. were (<xt«ndi>d br the angl« madt? by th« raj^n b«>ror*'fl 
rcadiing the pre. We did not «e« tfar Mood «h«re it really w, 
but whore the angles of reflectiou made it appear to b^, and lh« 
comlriDed cffeotn of those refrarted and rvdeetod rajra w«a to 
increase the nppnreut siie of tbe Moon. 

Mr. Mnu'utfr read a note by the Hrv. JtmiA All** maintaining 
that the apparent enlargement of the Son and Moon <rlien near t4)* 
boriion was pun^f illuoory. and suggesting tbe following m a 
pm<iible explaiMtion or the illusion : whon wq looked at (he Uoon 
high up in the sky we had not tb« mtdo >eD»o of distance aa when 
we saw it near the horison — it looked farther o9 in the latter 
poaition ; and Ix'onuse it subtended the same nngte to us in botii 
position*, wc unconsciously r«gard«d it as larg«r at the boriaon, 
and therefore it seemeid larger. 

Mr. Sttthroi-e considered tbe phenomena p<ilT«l7 pbraiologifial. 
The eiie on the r<^tina of tlie im^e of ttie Moon, or the distanra 
between any two stars wben se«D on the botizon and when seen in 
any other poMtion, must be eiactly the aanie if Ibey eliminated 
.ttmospheric refraction ; but it was a matter of etulom, physio- 
logicAtly, hi; tlioiight, to imiipno olijoctB to bt larger wlwb twn 
near the hvrixoD than when iievn in any olber po*ition, jint ns it 
wu the cuatMD to combine into one ttie two images leeu by each 
eye. 

Mr. Miti^rr remarked nn the ditBrulty of estimating the tiae of 
distant otijit't*. Most people. Ite said. wo<ildsuppo«etJiat tbe Moon 
would o)ililfrat/< Ihe « lio)e of tiie I'loiadea, but as a matler of fact 
it « outd re()Hire I wo nr three Moons *ido by sidr lo do that. 

Tlw diacuBsiou Mna oontiuuwl by .Ur. Maundgr. Mr. C'ninviWtnJ 
and .Mr. W^Uy. 

.Ur, Unrtl^ replied, and enmo enlarged pbotographa of portiooi 
of the Moou taken at tlie l.ivk Otiwrvniory were thrown upon the 
aenvn umI explained by ifr. iitodaer^. 
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ROYAL METEOKOLOO.ICAL SOCIBTr, 

TuK Monthly Meeting of thia Society wae held on W< 
•'vening, Alnnh imt, at the InstilulioD of Civil Kngineor*. Rnti 
lieoT)^- Slnx't, Wostn)inRt(V, Or. C. ThKitUr* n'iUUa—, IVakleiil 
in tin- CTiair, 

lieferenoe w«* Buwhi to tli» lo«« whieh the Sorietr had *uitiBin 
liy llie death if Mr. (). J, Hymoi w-lxi tiail livid iha ofllu 

of Svvntmrj from tS-Ji lo 1899. ilirlMujror* iS8e-8l 
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wiien he vu President. At the Annual MaetioK on J&nuary 17 
last he WW electa Ftvaidt-nt for the wcond time in order tu 
preside oTer the Jubilee Celebrations of th« Sooel^ iwxt moiiili. 
Owing to b«ns seixed with pamlysis on Februorr 14. he had lo 
reai^n the Pi-e-idei>cj. Ue iKnttr raili<-d. bnl ho ditni on Ihe idh 
iddtant. A vot« of conduleiiL-e with bis reiatiTea was pntiaed by tlxi 
Meet In j;. 

Twenty-seTfin new Felloma were *leeled,«it«t'lliw1u'o Hnntimrv 
Members, vis.. Mors. Albert Laiiuaat«T, Uiret-tor o) thu Beltciati 
Mefeorolo^ical Service. UruftDt-U, uiid Ueti. M. A. Itykmchi-IT. 
Diredor of the Central Phrsii-al Observatory, St. Poleratjui^. 
The follovins pajiers vvre md . — 

*• The Erber Siinnl.i-i* Recorder." by Mr. W. B. Dina, B.A. 
" Bemnrku on the AVcatlier Conditlooi of lli« Utnniidup Truck 
between Fiji and Hawaii," bjr Capt. M. W. C. Utptvurth. 
" Comparison by Meant of Dota," by Mr. A. B. HacDoivall, M.A. 



A Comparit<m 0/ Ti/irAo Rrahe'a Meridian Obgervations of the 
Svn with Leverrier'a Solar Tables. 

[Contisucd from p. ij;.) 

Tliit Si-x Obskbtitioicm. 

Tbb ' llistoria ' Mtntaini noUiinff aa rei^aixla tliese obaervatiuna 
mora ihnu a bare slateuent of tha ultitude and tlie uams of the 
initiument. A correction for xero niicht hate bevn a|t|]lied 
mentally (aa la the ouatom tiow-a-daya among aailors), which 
would iiictilablj result oeinaionally in ila betuf; applied with the 
wnmg H)t>n, 

llunever that may be, it ia mere conjecture how the errors of 
a. d. of four or fire tnatrumenls cnuld all cbniiKe by uompamtivelv 
larso aniouiils iu the nuit- dirt-ctiuii in an iiiterral of a dur or two. 
Thu fTequ«ntly oceura, tucluding the great mural tjuadmn't. It in 
i|U)t« Gortain that tbe altitudJos have not been corrected for 
mnteliuR or parallax. 

Although tbe altitude ia aomeltmea g^reo aa meoaurmt wirh 

, WVM or eiffht intlrumenta (the avBtnge number is three ). no 

nention '<a made how many obeervora tliem were. It would have 

'hMli iiuite jKisiiihte for one obwrver to (loint se\'ernl ulidu t1if< 

objort waa within a few minulea of the ineridiau, and r\*ad tlm 

arc after wvrda. 

TItore are a icreal number of miaprinla in the volume, but many 
nf tlti-fu are eaatlr comH-ttnl, auch aa iXvAvt. whole degreea, tens i<( 
ninuteH. Misptiula lu tbe units of miuut«i«outd not be corrc>cted 
• tih mrtainiy. 

Tbnre wen 19 iualance* out of 3500 of the error of t. d. 
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rxpi-t'ding thn-o miniitvii ; thow 1 ir]<i(;tc<l, altbougfa thoy were all 
of thv utnw Hgti. 

Thif Hun's mwridiiu] nllittido wm utMemHl oo S90 dajra daring 
tW ninp Tun under di»cuau«>n. Aft«r 1590 tberv it « gKU 
fnllinK off io tbi* pIom of obnnTatioo, so much w thti notbing 
«on]a have b«en ^nvd by induing tbo fragiacDUry t«srs. 

The follouin^ w Mm tnolhod I adopted for fiiidiDg tli« ubuhr 
declination* frwm LuTerher's TnbiM ; — 

'l'1i« Sun's appamnt longitude w. inken out dinwdy for w^tj 
i»o)al4>d day o( ubu^rtation. and for evvry two days when the 
oWriatwtiR u-crv more or Imh continuous. Tbr lunnr fxiualMna 
of the longitiid<' Ufm inclndvd for titr Hrsl ino yi-an, atlprvards 
omitt«d as of no iiuportaiic« to thp mean of tbo year. 'I'be per- 
tiirbatinns prodiicvd by the four principal plaoeta w«ra talt«& out 
far intensis of twotity days and intorpauied witb seoood dif- 
forencea, v«ry small term* bmiig oniittcid. As tbo longitudes were 
cartvct to about ■". tbo dtvlinatioos ba** an ac(-uracjr i'u«edin] 
tbat required. Tbis work was uot done ui duplinite. Thi 
differt-Dcvs guardvd o^iuft mistakes in tbo continuous runs, whi. 
the isoldteid days <««re compared with an iwiintc ephemeris fi 
1590 prepared forevory day. Tlw d«ltiuitinini bnd to be iwd 
to apparent noon at Unuiiburg, wbicb nrnvrntsti^ tbe calcubtioa.' 
of the approximate equation of time. Tbo longitude of Uraoi- 
burg vaj> a»sumod to o'' .(i" 19* f*8t of Paris. 

Tlio obwrvtd attitudes being corrwted for Bi*n<rrs mean re- 
fractions and (or pnrnllM, tlw latin's iliflinntion «■* inferred for 
M<ih olNNtrvation bj Bubtracttng ibu co-Utitude 34^ 5' 31*. Thus 
was obtAin<il the apparent cormclioo requim to tbo taliular 
dMrli nation <Ai}. 

liacb obaomtion funiishe* an tqiiation of the form 



inuM 
bular H 



«'b<!re A0> Aw< and A; ar« i)i« corrections reijuired to the tabular 
jnvM\ longitudu of the Sun, mean obliquity, and mean smith] 
ditUinra lotjicctively, and 

I* ™ COS O >iu w tec J, 

b « MO O cos w sec 6. 

Tbe vbIuoh of the oovBeionta a and b were tabulated Io Ibr 
decimal plains foreecliilegroauf llM&Ui'aloni^udi-. TvodtictmBll 
places am MilScient for a dally equation, becotning lliran in a' 
noiitJily mean. 

If n \m llir nnmbiT of inrttruimmta uit^ on any day, iba night 
(tiien tollw etiiiation for tSnt dnr t« Vn. 

Wilh th'-i'H ilnily i^\' ' 'hly MjiMtion 

uwi rornifxl. or luel^r ■ , -i yt-a 

Irnnininx Iha taluvs of A0, Aw, an<i •!;. 

The number of uUrrvatiuBa im tbe dUlsrvnt mi-ntK* 
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tvprntiy nneqad. Some ToontLs bin-* only one or two oliservat inns, 
otben fifty or more. The ueiglit fn^'en 10 eneh moolbly equation 
^KW the square root of the eum of the dnily weigLls. 

The«o twelre equations, thus weii^bted, W'>re solved by the 
nwtbod of least vquart^e, w itb the following results : — 
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^Rie value of \0 is Kompu-bat Ir-iH than tt^ probublo error u 
'iDferred from the iliscordanci-it of tb<' <lilTiu>?nt T<«ni, ho that 
I^Torrier's mean lonjtitudft of tlie Suti perfectly »ati»tias Tydio'a 

«Wnr«liuD8. 

Ttie lar^e value of ^m, implying as it does that tli« annual 

nUmtnutiou of the ol)li<|uity is o"'05 |>reaterthan itii knuwa mmt 

prcumte raJue, at once suKxesta a syi>t«matio eiror beln-eon l1>o 

obnenation* at tUe Hummi-r and winter coUtioes, To throu- some 

light upon Itiio point the talue of ^i for each month of tho niii« 

years is ghowu in llie aubjoined table (p. 168). 

The numbers iu the riKbt'hand colunin beiiif; pTO]'fet«^ on a 
chirt of squares and a free curve drawn, it is seen ai uui-i: that 
for the summer folstice Ai ia about —30", and for the winter 
—50', a simple (Turve Mttivlyiiig the flj;Dres very approxiiuatvly. 

It is staled above that the observed altitudes were cnrrecti») for 
mtan refraction. At the winter solstice the aitvut temperaturt) ut 
Copcnluifen it —0^1 Jtt«umur (31 j^F.). Taking the mean daily 
nnee as 7'^ H., the ai«an temp. &t noun would bo about 3' If, 
do" F.), which for altitude 11" gives the correction of mean n- 
fnti-iiou about +15'. The >»lue of ^ above for the winttr 
MiUtice would thus be i»erta$td to 65*. making the disrrepniii'y 
bntwetrn summer atid winter 45", if Uie propriety of this corrertion 
U admitted *. 

" It wouM ippear frnm Tyokin Bratia'* • lIstMrolo^nl nnybook * llwl onl; 
«« or lJin« ■iiiirn am cMvjittuii»lt][ coUl, uul ddv km ■iD(;u(u'1y (Te* frvui 
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It would be inUtruitinit to know lo « hftt extent tlie T»ri<Hi> 
iR«truni«nta parlk-ipatwl in ItiL- annual inequaiHy nbovt.-menliornvl, 
but tbc euiployuieul of tli« niajiirily of tliem in a very irrugiilnr 
manavr, as regards continuity, mahea it harcUy pflawbk' to ^t 
inilq>etident tn««ns of any valuo for iin; instniment ucpdI the 
^reat mural (|UHdntnt. Beitif; uu-ay from bumo I have only tbi^ 
information necestiun- for Mm limt tour yvars, 1587-1590. 

MmtMti Valtut 0/ Aifor ifu Xvral Quadramt. 
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Tho mwns in Ihft biNt wlumn mnj be said to be iduntirnl witli 
tfce moanii obtnincid by weighting by numlvir of ohservntions — 
tlireo of tbi-m diffiT i'' on)r. Whon Ihrse means nro projocird 
on a cbnrt of rtili-d squarfs, a fruf nimple cum i« found to piiHu 
exactly through nino of tin- points — jlpril, Mnr, and July are 
witliin 10" of it. Thuii for thin instntmi'nt therv in n muimiim 
nilflf> of +6" about Jnm' jo, and a minimnm of —60" about 
Norenibor 7, an annuo] int^ijunlily of 66". which would be Mtill 
larcn> if the rrfrartionii could liP corrx-cted rortooiprmturf-. 

f'or the Qua'i. Mux. Chilyfi. thcw nni no usi'fu! objiorvntioDX iti 
1587, none in 158S October, or 1589 Stay; and for tlio Qunil. 
V«IhI/, none in i5&i>. The monthly ini-un.i fiir i-och of ihcw 
inetniioents ilofiena therofort- n^ion tlirrt! ynors only, a* follows, 
III* throe yenn being considort*! a ninj^lo period : — 

(J. V. q.M.0. 

Jnnuiirr — 18 la — 9 it 

Kebrunry - 43 » — JJ »l 

MnnA -44" — 4ii» 

April -36 » — 4i«" 

Mny —14 n —46 i* 

JUWS —32*1 -I2J» 

July —13 I* - 13 ir 

AngDsl — J f I -30 14 

TOt. ixiii. r 
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September —isn — 31 » 

Otlobpr — 16 U OH 

Noreinher — >o • + 1 1 10 

Di-wmber +Ji 11 +33 u 

Tbs numtMrof obttmUoiutt inil<Ml«il hf tlw mwll Sgmo. 

For tbo> l^uad. VoMi, there aro no cr-rtnin tndicaiiooa of an 
aiiiiUAl inequniiif, but for tho (^ad. Max. Chalt/fi. Ui«fv Dp[iv«irs 
til be miniiaum of —40" »bnut th<i middli' of April, a mixiinuiii of 
+ 10' Ht thp end of Notpmbor. with nn intprini-diaU>««mndary 
ma.r. and nun. It i» to be mid in farowr of both thprni rf«tilii 
that it tnakefl verf little dilT<>Tviioi' «-hicfa <nj th« ohmuis riv found. 
bf ob««n*ationii or by montbs. 

It might be tboiight thnt tbe almost unirvml appesrann of the 
ni-^iTe *ieo in tbe ixtiie oE aZ (or, nhat is th>- MUim ibin^, in 
thv corredion reqiiicrd to the obwrved lenitb di»tanoi>) is duo to 
Uie Sun bating been ob«rne<l nry gf nerallj oS the meridian. 

Suspecting this 1 have examined tbe aeroof asiinutli«)iobttii>ed 
in 1533 by at an. Tbe««> are 41 in namber. almost all being rerordi 
of tbe stnr'» altitude when on tbe supposed prim« Tertical. TIm 
places of tbe iilBrs it-ere takon from Auwen' Bratllejr, aa befora 
dfscribcd in tbe Ijititude aeclioo. Four of theM give anch wild 
rmiilts it it prnbahio the figures are misprinted, or th<> stars not 
certainly idcntitiwi. The sMnD>e<i pwition of the prime vertical 
on the nnmutli cin-le biiA aji np|mr«nt error of 7' tbrre timr*, 
of 4' or 5' four tiim-tt ; the rrmiuniog 30 Imb llian j'. Il ia tbefr- 
forc prvlty cprUin that Ibem «ai no largo error in tbo OMumM 
(KisitKin of tlio rocriiliai), and it is probablo it aetvr inucli «i- 
«Ml«d 1'. 

Tyobo Bntbo wm |ier(octJ)' awnro th-nl hi< altttudva of tbe San 
van alRrctM) hj nomo constant trrror, wbkh i« probably tlio rmson 
the number of inslruinoDta uaod nas inoreosMl in 1^96 to six or 
eticbt, without, bowev(>r, rrdudn^ tlw mean vrror of altitude, «hiln 
iImi errors of longitudu and ohb<luily w«ro dtMStroiiaty afftotvil, 
N evert be! <«*, tho gin-tty coitalaiit usO of tbt^ Qiw/. JJiut. ClmljrK 
bu mtxlilM'iJ in tbe long run tho oiuiual ineipiBl'ty, whicb vrooltl 
Bpponr to bo isainly cauxod by the tomperalurv allniing the arv of 
litv mural luadnuil ; but tbo iwuinitias and minimuin occur *omn 
two laouilia dirlkir than otio would «xpect if tbey were cauMd by 
1b» t«mpmturo of the air. 



OjHuiTATion or llBTKucra IX 1679 or thi Smls Maatnun 

Airm/oB. 



The^o nbd-rvnlion*, 94 in number, printetl 
mafiirirtit, extend from 1671} Janrary <) tn ^ 
lery ilny of l\\f grcnl ealaAlruiihe that <{>-ti 
tmnvcnte e»tabliplim<'iit, but Lho ubolK ■r\ n 
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almoft the entire edition* of his (iriQt«d obKrraUnM— Uia lire'^ 
worli. 

CtxDMrvd in the winw iniinii«rBflTfcb<>Bnibe'Bwilh LeTerrifi's 
Solsr TablM, BAsuEnini; the laliiude to be 54° jj' 10" t, the cor- 
rections required to th« obaened wuitb diataucea are iibowii in [ha 
following table :— 



1 i«79l 


ObL 


&t. 


1679. 


Ota. 


u 

-48 

— * 
-» 

-JO 
— 10 




• 


+ «;; 

+ J' 

+ *» 

+ >6 
+ 1» 

— 10 

- 7» 
-164 


June ;- 9 .,..„ 


4 




.. }i-April II ... 
April ii-)o 


.. i8-Jul]r« 


SipUmbtr t~tl ...... 




' 



ThfOHWiacs -I" tj". 

It woiil<l be a vrngte of time to infer tlic plncv of tlio ecliptic 
from BUcli obaenations. Tlief are affected br an annunl inequality 
muc}i Urger than that for &oy one ye^r of T];cho Bmli«'!i, but of 
Dppoaile fign. i^rojccted on rolod •qiiun-*, tho curve indicatvs 
— 45" about July 13, and +60" about January lo. Tliwe 
nanbers, bowovcr. are vcn' uncertain. O. L. Tipmax. 



A Pontibh Catae of Ihe Vtrriabililif of Stars X. 

In our tludr of naturo it Is somelioHia advantnipMUi to •pMutat^ 
M to poMinlo eauMB of observed phtmamrna 111 cnura w\mn wn 
an not y«t in a (MMition to iiixtiliile nn invvoiicniion uhicb irould 
enlitlu tif lo liave no doubt an to tbn trim rsu*n. Tli« cauvx 
n^f^oH by Ibit Hjwculnlton may jwiuibly provi: to bn the truf 
cauMi and if noU it i« at all ovonU likely t^ br«r a valiiabl" 
analogy, a* rtipinli the lawa of ila operation, with the modo in 
arbicb tbi- real (-auw> opemtM. 

Prof. Opiinri- D«r«in's theory na to the origin of Iho Moon imne 
of the laovt >lrthiiif;«unipl«a of «i)t-h n vpa-cubriiun: and it ww-i 
•n loading it some years ago that an application of the nua 

■ lAltndv'Ulat'Bilil^mpbia') |]n> ha knvw of )o COplca tlut bad boni 
tnt oat bafora ifc« «>^ WWd an ibcj now f 
t ■ fadnMMu,' 9. '«■ ■•* (orfMtioo (or rcTraMioe. 
I Pr«Mi AWmt, 1900. lUnti I. 

f3 
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prioMplM of actioQ to account fo^ varinble stars ocenmd to tW 
pmont writer. 1I« now publishm tbe spwuUiion because it afv»* 
to offer k *at)!>faclory explanation of some n^iaorfcalile facts ntcentlt 
hrouglit to lii;)il uhich tave Mtrairted much utttiition. rii. that >> 
many a* forty slars of the Closter Messier V., ttearij on^twentielh 
of aU the Stan in the cluster, have ber-n found to be rmrtftUea 
poeMMint; periodic times. Ughl-cnnee. uaiiaa of brisbtneai, ami 
Bunima of brightn«e<i, which, thoi^h not the «Bme, do not dilI«T 
much from ono star to another. 

At an introduction to ibe explanation trliidi U ftbout to be 
saicgested, it will be convenient to refer to ■ nty earijr espehenca 
of the writer. I'otatoes uR«d formerly to be boiled in open pou 
over a naked fire, and a pbeDonenon then preMmted itvelf, whkb 
he often watched when a boy with vronder. uiilil at lenfEtb, Id hii 
vttibfaclion, he perceived tb^rery simptectuM to which it la dur. 
The water at niniost equni interials of time swelled up. aDd a littie 
boiled over ; it then subsidi.'d and boiled mora trnnquiUy. Iliesp 
phows were repeated with eurprisiog regularity, makiiu; the whole 
a dellnite quasi-periodic phenoraenoo : although upon a cIomt 
scrutiny it was found that tbe intcTrats, while nearly, were not 
exactly equal, neither were tbe recarriDK pbasea of tibt) pUmo- 
loeaon accurattdy alike. >'urlher expeneiM« sboued that thit 
example of quosi-peTTulicity is not exoeptional. but one of a ereat 
body of quasi- periodic phenoowna wbich ocvur iu naturr^ With 
va« of Uiem we nn bwe oontcrned. nz, with t^iat whicfa got* 
Ihrouch its evolutions on oartfiin,and manifests its a pproxinaatt-iy 
penodic ctinriotrr in the uloven-ycar pcnod of t>un.*pot frequency. 

It is obvious that the morvBicnt* and other events to which rbd- 
•potaaroduo wouki only imtiI to l<ncooM igoodd«al inoreeaeci^rtic 
to render oar Sun a perceptibly vnnable star with a period of elni-n 
years. Now, a cause which mny prrbapa nnder them more effi 
islhis. AcGorditif asiho Sonor olh(;T*tar slirinks.ilsiun-si^.: i,; 
■tar-spot period wdl pmiimahly nnilerffo some chao)^ : bat it ia 
vvrj unlikdy that this change will fnliow the same law aa thai 
which governs the progreMive >b(irt«^inK of tbe perind of natural 
palaation within tbe rntire mass of tho star. Aecordinitly, at 
a eeitain epoch in tbe bisl^iry of the star, the two periods may 
approzimato to ono atvothor. TlHTcupna ibe evecta ptodadBf 
•tar>«potaarFlikelytoB«(iiiin!augnii-jktiti in t4-n«itir,wbicb nay reader 
tbe star a varisUv star lor a lonE roontoal period ; in fatU UBiil 
farther >>hritikag« xball bavr slowly doatroyed tbe adjustment. 

Nor is it wcMwry that tbe two perioda— thai of atar-apot 
freqiMCKT and that ot natural polaalioB withia the atar— rimi) 
bimiw identical. T>'e tluctuatioiM In tha Damheff and aiw gf 
al«r«pots Mill probably bocome et^^naled wfaenerer tbe t«« 
periotls in question become r . other ■imple nuawhcal 

ralioa. Aroordttigly, a ilar in ■> course of its life-hUtory 

may at motv than one ata^ become a «atiahte sur, allhotif;b th'<- 
nottt cOMpscnous flurtoation nf it* t rig h tTw ae. and ll«t 
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iipreaent«d by tha nimplutt form of ligbt ctirvi^ *, will onlv occur 
iIhid xhti {K-riuils IxwonM! cquoL 

In Ueiistrr V. — ttio gn*t cltutor in Vtr^— the cridnocQ whkli 

itpaUiabed by Pn>f. Tlailcy in tho Atirepk^rial Jonriml a( lut 

noreaiber exUibliiiltfs itw fuct thnt itt l«aiit forty of it.i iitani, or 

JKoM-ly om^liTMiIuith piirt uf nil ihi' alarx of tlii! dii*U-r, dittur but 

||ii(l(^ from ono auoLlii-r in l)rii;hiti<»a, and uiKibit olhi^r n:«-m- 

bltDoes whicli itidicotit Omi iIk-mi' ntom nn- nokr mry much uliku 

tbeir pliysic;al owiiililioii. It is, thirri-fonr, in a ooiitiiilL-ralili! 

' degr«« jirclablu tkut ut o n-iiiotc cpoHi in ihir jiiut thcyurrvao 

BUrly in thn Kami! pbysioni loiiitition a* to haw then hnd |in'ltr 

DMriy th<! faint! bfiKlilni'M, the mui« atur-apot pi-riiHl, luiil Ihe 

tume |>pnwl of internal ilynuniical viltratian. Tliifl sniount uf 
ivaejutittuico bntuivn ho larun a |>l\iporlii>n i>f ttir- Htitni uf the 
, fluater will not Kw-m imjirobabin lo any one uilh cxprricnci? of 
(lie appi-aiunoca u( >>tar I'lim^rrH, in miiny of whio.li ■ cnn^ipicuoii-i 
festuru ia tli« rtry uuiable proporllun of lh« atuw whiob ur« of onit 
Of of MMnii tiivr tlrfinito magnttuditt. 

»ir, th^u, llu^tv forty atont wore ori^ally iMinrly olikv, ther n'lxild 
Eoutiiiueitotliiriiig tliciranbiwqitvat luHtory. They noiilda!) Klirtnk 
la tJit) aamu vra}*, tfaoy wouUI ii>ntiniHi at iiu:h subHi^uant vpui-b lu 
ktte UMfly ibe lauo alar-spot pnriod, luid nUo to liavc all u( cbfim 
appruiiniuti*[v Ibi' miiii<; period of nntumi internal piilwiLiou: and 
uuuld iiti.-i>rJinf.'lr ull arrivi? m-arly i>iinii1lan<-ouMy at iliut s'aiia 
wbeo UlI:^o pirriuds appToximalc. TIicv uuultl Ltiuu ull of ttieiu 
laKuuie i'aria)ili--B, luid itiKit-r pivd.iHly liie ciivmnBtaiicva uliirfi bavo 
beeu ob»ervi»d, \iz. with tb« HtinpltMit foriu of ligbt cnrvir.&ud witb 
wme Kpprouli towanU kuriug tbe tataa raaxtiuum of brigbtneaa, 
tbtt MUM uiuimiuD, and Hit' mata period ol HuutuUion. 

It hju be«n obaeritxl abom that in the autjciiabive adjuatnitnita 
ttaC iDay arise wbite a alar in abriiiking. aoDio may be of a kiDd to 
lead to rariabilily with moce than ono uiuimum iu eocli cycle, 
white tlie pnfici|ial ad)usliu«Dt (wtittre the Ivi-o periods b_4;ame 
ihs aame and uot merely aiuiply nluted) wUI have only ono mini- 
•Dm in each cydu. liiitlanMn of both aro preaentvd by known 
variable Mmn: tliougH tiaturally the set^ond cue ia that wliii-h Itaa 
Wn moU noticed bei-auite it is. when >t oomrB, ibut tbe l>n);bti>eaa 
^b( the »tar eiliibits the mu»t con^ipicuoua rani^ of Uuciuiition. 



George Janut Symona, F.R.S. 

Bt the death of lilr. O. J. Symons a moat distiaguis1i«d mart hai 
baea Kinored from itie rank* of acienco. tieorgu JatuoR Symoiu 

■ 11isr> I* (|<>'l> foonitb of oortNpcnilaiic* faoiwMn ilu> li(ht «uri« of ihoM 
•■fiaU* Man wlit(<)i ban un« mini tniuii ia mwIi cyvl*. anil llio uiinv of nill- 

r>t fraquBDi^, w orfata oa ajip^cvUe prHuiBjtiiwi m ttimtrol ibg *pociilaUiiii 
Um pnM«t |>apa. 
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14M bum in Loudon on i S38, Aiiguiit C, uid began to tolu) inlAMt 
in inclMirulo^'ical |iiiniuilB ■! a M'ly mrly ogr-. Hi* tint tnwiglit 
into nerious iu«ieon>loiiicul worlc. bow-vvcr, maj booofwdeivd to 
<lat<i from hi« introdut-tioo itilo (he &[*ti>orolo^cal I>e{<ar(Rienl of 
ihii Boiird ol Trnilt!, tlien rcoeiitly roiiriilatod undar tfac direclka 
uE the Into Ailioiral Fitznir. An indication of Mr. Syniou'i 
iip|iliruliuii I4> hin ultii-jul work mny be ;,-n't>('i>'<l from im tJaborat* 
»]>art i>ii tbe ancniuuit-lry uf Btmiiida, rrndcrrd to tW Buard rl 
I'nidr in iStii oud Miblinlieal in llioSth niimlvr of tho Uptcortf 
logi(«] iwpura iaauea bjr tlm Board. 

At lite Bf[e of 21 hv Wgt* IImi work «itb wUich bu> name 
(•vcr bu B-taociaUil, viK. (lie <ulleclioii and publication of rain: 
.■>utiatici> under tlitt tith of ' British Rainfall.' Thir lir^rt iaaiM 
thi« n;niarkabl« labour of loie, Btutcd by Mr.SynKMU to Invobean 
"tlie product of Via leixucv bours," ujip-arvd in tS6o.nnd<rmfacanJ 
rduruB from ubout ;oo Hiaituiii*. Tbe woricentw ki rapidly that b* 
was louu compelled to de>ol« the wbole at ni* ttmo to it. and lo 
iiBvu-liiveoiiiueclitMiwitb tbe Meleorologiral l)i!pnrttni-nt. In iS6j 
thenDuibcr of repurtin^ atatioiiB bad incramed to looo, in 1S6SI0 
1500, in 1876 lu sooo, ill i&So to 1500, in 1889 to .icoo, and in 
t8i>8 ton«ar)y 3500. It mutt not b; fnr^ltcn that the collortran. 
(■xnniiDaliuii, and labulution of lhi-n> rocordi including a buve 
amount of cnluululion aiid a taai amount of c<>rT«ii)ioniioiH», dvl 
nut by any mmnH couBliiute the whola of Mr. SyaMna'a work, 
which iutolved also the iiMjiection of th« obwrvinf; atation* and 
({ai^e«,.1b« iuitructiun of tb« oboerren, and » conManl aud ptiia*- 
lakiu); search into old books and iMwapaprri for buried rvcorda. 
It is probablv ifaat by bis aMiduotia reanuvhm into old m-urdB ht 
bad iwcii inula ted the Inrgodl and niual \aluabte cvUmUoq of rain- 
fall ohtenations extant, and iu bis latil-jxibliabed voltune (that for 
ifh>B) tie waa MriuuBly taking into M)usidentii>n the re-calculaiion 
of bis datatn order to ooniplvlely rvpnwent tberaiufnil fluctnatioiM 
inOrwt Britain duHiig lysconsecntirayMFS — >l>at ia to uy. bwk 
to the year 1735. Ho thvt becaaii* recopiixvd at the (pv»\ 
authority upon rainfall in (Im- country, and was frnjuoully i-aJli 
as u vrilnfw on ^iiH-atiotw t^^taltui; to irator-snpply. In ibe 
few yrar> bis Inboun havt) boon ahand by II. Sowcrhy \Vnl)i*, « Ivo 
vtiJl coutitiiui to carry «u Iba irvrk. In 1866 ho aiartcd a aiunth> 
iDoteorokigical gaa^iaaJne, wliicb is still running a auocesbful 

Ho waa clcct'-d a tncwber uf Uie UrilMh MeleoTologiuil & 
(DOW Ibp Bo}-al Alrtoorulogical tiocicly) oa 1856, Marob 35. 
Becn-tur^' of the !joci«ty fur innny yvars, and Pniidt'nt from 1 
to 18S2. At tbeaiinivcrrMm- meeiing in 1900 being ikoaenioF 
Fellow |'\i'itb thf riceptiua of Mr. Gluiobrr and Mr. Lowv), bo « 
docli^l Prt-aidciit fur ilii> scK.'viid liiuv. to nuninviDonilo the J 
of Uio Society, but was compelled lon-liin '~. ■> on arc 
failtng baoltii. On 1878 Junr A h- un- ■, Mime- 
Boynl Bodely, and h« ivas also - im 

SocHliM. In 18S3 lia beouM t 11 
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Rojsl Society app(nnt«d 1o inv««ligile th^ Krakatoa fraction, nnd 
dpw up th*^ Conimittcc's report on the subject, lie wns a regular 
kitcnditnt at tbi: Mi-ctingsof t)i« Uritish AMOciitttoo, taking an 
w-tiv? part in thu Inixinv** of lh« iDeteorolo^icalfleclmng. In 1S97 
Ihir Albert Medal of tho Society of Aria n-aa a« aided to Mr. 
HnnoDS for hi» eminent »anri«« in establiihiiig and carrying ou 
ni»fall iDVMtigations Al • gnttl noinber of etstions in the l)riu*h 
laiM during! a period extending OT«r neariy 40 years. He took 
gmt int«ro«t in the Uoyal Uotnoic Society and bold office on tlM 
governing body. He wm n votaminoas wnter, principally 00 rain- 
fail toitics, but al»o found time in addition to edit among other* : 
'The Ueport on the Krakatoa Eruption of 1883. Au^'u^l,' airendy 
menlioiiMl ; ' A Meleorological Itc^ster kept al Sunburr by th« 
Uev, Jainr<< L\>iire from 1795 to 1839': * Theopbraatus on Winds 
and Wtalbi-r Sign«,'ttc„&c. An acli\-eand iiilelii^^ent worker, uot 
only in his own particular branch, but in tuauy other departnieiiis 
i4 science, he attained the rare difttitidivn uf parsing tiirourih life 
vjthout mailing a ningle enemy. He died froco a paralyiic seizure 
«t) if^oo, March 10, al the age of 61 years, and utw buried at 
KcDMlUtven Oeowiery. lie leak e» no laiuily : bis only child died 
in iuEuiCT, and hta wife pru-deueaaed liitu by foarl«ei) rean. 
ft W.'C. Nmm. 
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COURESrONDENCE. 

To tht Edilort of • Th« (»>ien>aiMy: 
TV Comet of 1677, oiaerved by Ihoke. 



I 



In No. 3624 of the Artnniom'Khe A'affiriffiltn (toI. i-it. 
eol, 395), Dr. iloIet*ch«k remarks that in Wolfers's translation of 
|<art of the ' Opiiwula ' of Newton it is stated that Hooke observed 
the comat of 1678. and that it vas as bright as a star of the first 
tnaguiiude, and equal to .Saturn when that planet was near the 
horiton. Aa bo could not make the description agree with 
Ut Hire's oonxit of 1678 he suspected an erroir of dale, and at 
Jlrat tlioueht the grant comot of 1679-80 inislit be refurreil to, 
UA (oiiuif siiob wu certainly not the case. A marginal not« iu 
Piugn- (vol. it. p. 197) refora to a comet observed by llooke with 
Ikt date 1678. But niy letter in the CiWniiMry for November 
i&i>9(vot. xiii. p. J9J) led Dr. Iloletachek rightljr to eoudude tlwt 
1678 in I'in^r^ meant, not the dale of the observationa of tlie 
voioot, ln>t that of the publication of Uouke's ' Comeln.' He llien 
<,'oaji<Ciured, as I had referred to Hooke's uieiition of tbu comet 
ol 1664, tJiat that was the one alluded to by Newton in tha 
* Opuacula.' Such, however, ia not the uate. The greater part of 
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HookeV UMtise ia on ili« i^ouwtof 1677. and (bat ia irally Uie 
t>ii« iiiteiidiHl, the 167S being Kitliri- a nlip of Newton'a or an nrror 
vi llu! i}riut«r ; tho ini>rlt, it will be tvinciiibercd. was ngt publinheil 
iiutil alter tbe uulhor'n <teulb. Hooka, how-eTw. eaya that IIm 
ciwiwt wnsaslarf^e as a Mur of Ihc first mBf!aiiuiji<, but foiitter, 
and ooiB|)ar«s it, ua Ni-ulvii say", with lb» ti^bt of .Saturn. U« 
lint observed tti» ooiuvt on Ajml :i (Old Sitle). bnviug beard of 
its appearnnce tbo day bKfiin! ; ibo dimtrenir, u Is well known, 
waa UcvdiuB. oa April 17 iNuw iijUleV 

Anotber oinciUDnlauue (.■unuanrtwl uilb this matter may be of 
some interest. The jiurlion of tlw ■ Ojiutcula' rfferrvd to abont 
is cailed '- De Uundi 8v«t<-aiat(*," tlin tiilc uf Ibe tbird book of U>" 
' l'rin<-i|>ia.' Ii waa ortKiually iuttiiided 10 funu tliat book, b«it on 
MM^ud ilioiijjb'8 Newtou rw-wrole il lu a more niathomalirttl 
iiiia]M<, with many vll^raliuua of dotail iu tbe deBoHptive part*. 
Mlvr bia deatb il uaa trauslutvd into £u^b»b and ]>ubtiebed iu 
1738 1 a second vditiou appeared iu 1731. iu itbicb ibe ponioos 
tx>nlaitUMt in tbe tbinJ boolt of Urn 'Principu' are marked I17 nn 
a-teriak. A Latin ediiioa (prvtmutablr Kewiou'u orijtiual) appearnt 
alho ill 1731. of Hbi<-b llmre is a vopy iu tbe li!irar>' of the lloral 
.^Hlranoniical iJoeiety. It in tududed iu HotmIi^'b edition of th« 
Works of NfiwtuD (i7Si)i>Dd in tlte edition of b's'OpuscuU' 
publisled at l^u»atiue and Oenoi^ id 1744. AVolfers added • 
(ierutan traDslation uf 1 b« " UBMundii^y&tctnale" in tbe ' UpUM-uU* 
to bis iraDsialion of tbe * PriiH-ipia,' vbicb ajip««r«d at ilerlin 
iti 1873. AppamnilT for tlm purpoM uf diniitiguixhing thnra. bv 
mtiiurrxl tliu l^tin titl«of tbothiixl book of tJi« *LVin<:ipia' " Vom 
Wi-llayi>tcm,"aii<l of t bo portion of tlw 'OpUKola' rvlorntd to, 
*- lob'T daa Wfh*v»Uiii." 

Li tlin liml English trannlation (17:8) of tbia traitiMi tbseoixiet 
observed by Neutou is ealli-d (d« in thv prtn(tH) Latin oricinal) 
lliat of 1678. Iltit in tlur w-voiid oditiuji (1731 1 tbe vdilur would 
M'l'tn to haT« noticed an error aod made a Tvry Uiifortunat* 
alteuipt 10 correct it, for b« call* it ibc conuit of 1668, allerinK 
tbo date of its obaurvatton to t«D years, innt>«d of oix- vcar. oarlior, 

Tuun faithiuli)'. 

UUdihnlfa. ifiM. Uar. 1. W. T. Lt». 



Periodic Ditturianctt in l^c Karthtni BrmitjAere <ff 
Jupiter. 
Ukntikusx, — 

In tbe MontMy .Vo(i<y», toI. lix. p, 76, tliorB Is an im- 
jiortiuit |>aper by Mr. W. F. Dinning denliiij; witb iho subject of 
(■rriudirally recurrent diiluibann' in ibi' fi>;ii>n of llw iiortb 
li>in|>eTnie b«ll of Jupiter. In 1X80. lutd again in tbn ytwrs 
iHifi-tfi, tii«» oatiTTi'd grwit otitbn-nks of spuU on litis belt. 
jn-rluiiM ihe most nMnoriinblt' f»cl t^xitieettl wilii ilicm Ix-ing llvn 
uuoriuous velocil; wl (he spot* cvlstirc to otitcr ui«riitig«, tbu 



Apr. lOOU.] 



CorretpoHik-nce. 



177 



vdoritT b^ing v«rr eoD>iUl«nb1y gnwivr than tliat of tbe gnat 
isqiHtan*! current. In th« paixtr kbovu citicl Mr. Donning ilu- 
tUM« Kiaio [>tvvio»s wciuioiiK upoii whioh njinla hail bwin 
obiwrrod is fonnirr y«>n> in thin wgion, and eonii-« l« tlio tou- 
duMiun llutL outbnmlw of the kind nviir iit inU^nnl* uf a little 
more ibftD lo jroon. and culU ttiu nltoniion of otiatirvcni to ihv 
imporbuMO of osamining Jupiter in Fcl>niary ujoi.in oriti-r lu 
iMcarUiti if Uwrv U aujr tracv tisiblo of a linular oultiraak of 

It scpiDR lo mc, houuvor, thnt tite pvidoncv in fnvnur of UiiM 
fvnoA n not v«r)- strong, and ttiAi, if theru is a poriodinl ilin- 
■urbancs hero, Xhc period is inoiv likely to bo nbuui i} ywn than 
kbouC 10 Tfors. I'll* iiortli tcmporate belt i« soldom or nwcr 
eiitirclr fnei) from npot^ so that tl)i> oipre fnct of »pot.i having 
becu sbowD by (crtaiu ««rly obsi-n-ations and drawings ivulty 
■n^na wry little in itself. Then the L-ircumaliutrM i^imccti'd 
vith tli« remarkable oblique strvak observed in i860, upon uhirh 
Ur. Denuiiig appears to by much »ir«es,Beeni strongly to indicatx 
thai tbe plienoiofnti iu this ca«e originated at ihc northem 
botiudary of the grrnt ^uatorial citrivnt, aod not in the rt^on of 
the north tcmixrate belt at nlL Uu the nssumplton of some 
wniplioii giving ri«o to the formation of a dark spot just to the 
iKMlb of tbo north edg^ of the suift t^uatonnl curr<Mit, ami of 
this apol bi.*i-oming partly entangled iu ibn laUer, the natural 
r««ult Houid be tor the inittihal «t' the ^qiot to bi- drawu rapidly 

out iiilo u> obliiiui' Mri-nk, eiuclly lu v-at oli.Trt'ctl in itt6o. 

It would appear, tbrruforv, thnt no hate only two rual, indiii- 
putable fa«1s to go upon uilli n-gard to {i^riodicity, luiniely, that 
au outbrmk of luiftly moving opota occurred in 1880, aod another 
oiie in 1891-91. So tbiit if thorp should boany n.-giilar rix'urrewu 
of the phmoiMnon in question, u hich I buliew will turn out to 
be the owe, the true period ia mon> likely to bo iiennT 13 ymn 
ibui 10 yrars. It is thurofoTQ highly ininorlant that ob.ii-rver« 
ahoahl keep a dose watch on tbo ragion of lh« north teoiporate bdt 
during the l>oxt few ^ears, According to my vieua, thu DD\t 
eruption of those awiflly moving apots in nut likely tu oivur 
before iijoj. whilst, according to Mr. iJenning'* pc-riod of al>ciut 10 
yeora, aorae trace* of the outhn-ak thoiild bu api'iirutilin February 
of next yeVi or eren, pcrhap«, during lh>; prem-jil year. 

Yourt faithfully, 

HOTS^ 1900. Uar. >«. A. iiTAXLEI WlLUaMft. 

Bemark$ re Coming EcHjat. 

G||.<(1L£UKK, 

It bas occurred to ue that then.- are three points con- 
OUniilg the total eclipse now oceupyiug our winds tlwt ttn> worth 
Dotia^ t — 
t. Curioudy enough, the well-known compator Uallubki hu 
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(kwribed it M anniiUr. 11 is n>ontionp<l Uisi it would be total i: 
MonMif A'olws Jt. A. S., UocnDtHT 1877, p. q^- 

AIho in A li«t of kll »oInr oHipvw vi*ilil«- in Kii^iand from 1761 
to A.D. 3000, computed bv Mr. WillMtn Chnpinaii, of Foitoil 
Leji.-eiit4ir, tliit on« of itjoo i* omitlvd. Poriiftp* Mime nador 
(.■irn nn nccoiint of thi* oomi>ut«ir. 

2. Thv vptl-knoon crlipv of Tli*lc«. 583 B c. wm on Mar a 
i iMKlom rwkooini*). nod the line- of lolklitj khiu to IisTC cro*i 
M|>cun. 'Hwxw who pay ait«Dtioa to caiiicidvaces migbi regui 
ihii. 

3. Whilv thiH is tlia ttitnl of foiir total edipAM in Sgwin betwM 
itl&o and 1905, a period of oolv 45 jvan, I qu«titioo wtMthi 
another will rroM thnt ooiintrr for 300 ymn to cotoe- (Kdi 
ot 1S43 wu alao total in Spain, mod after nunriso.) 



UriplMb Vimngn. BrKlp«tt, 
1900, Uar. 10. 



yaitbfulty yours. 

8.'j! J0HX8O11. 



c 



P.6.— One would almost fral dispowd to (|uoi« from J\md 
f»o, D«eeml»r 1870, at a time wben wv wctv eipectisfi Ui 
iart 8hi^ ocli]iw\. Tii(<f« i« a comic rrpmwntatiaD of 31: 
tooifa)le Srlene orltpsing Moii»i«ir lIoIioK. Th« fnlKiwiiig oecur^ 
uo paga it : — " ' Thi? i« thr wny I am e^^ng to put hiin out to- 
morrow,' Mid thfl (loddm*. intrrpfwmg liVr fair round fae* betwren 
hw brotlwr's and the Philo«oplicr'». ' Yoall be thirtv yeaw dder, 
iIcM- clerer boT, bofora 1 do it agiin * [refnruig Iv l!ie coRiit 
M-lijMe of Ma.f 1900]. 'Do you meaa to any/ said IH&na, 

iiroaclifully, 'thni, with a |tm)a t«lii«e to Wbuld. yoaorei 
'^upwura of GormattT. baUoaa-miiiiat«r«, batilra and atef^Wi I 
I reattM, and rubbisli of iltat kind ? Wbo will bv thiaking of 1 
w'h*n the next ecli(i»» happens?'" 

UtifoHiiiiat*^K-, erenta in Sonih Africa hat* protwl that, aa 1 
'* battle* and ain^M." the alnn- w not ^nite a Mf# prophecy. 

The mrioua i-xivresaion *■ ballooo-Bunatcn " M«-ra, 00 doubl. 
to th« «9cape of M. Uambetu from Paris tn M. Nadio*a bdlaoo. 





CtmH III. 1759. 
UnrTUUum.— 

I am doabtful aa to Mr. Lvnn's solutMO of Ibe 1 ^ 

rvlati** to thk oomK. Ortainly nt Aumtal HijjiifcT Iraih ■• to 
rooclmU that tin- obaon-alioa mada on Jannary 9,i76o4Bmna«lT 
by Mr. Dunn), w«s a sanoad ohMsratioa of a mwK vfbca W 1m 
prviioualy (bKomml, ami it is haitDj poaaiUa tb«l W «oi)M tme 
obaanvd " a near a{iimlM ' <rf Um mbw* to "tbaaCn-in Orioe't 
Tvtil kfMw" (*»., 1 Micva, ■ Onmlal aad a fvsaif* ow ^ 
r bniiani dunne a o'alch n( ftxir biw* no tb« «a«r mrlil. Ai 
iIm KMrt U, mMwawr, dMmM aa hating (mmpJ now 'tbcMi 
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ia Eridanus " in the ereuing." Tlic only nlUTiiatiie to my previotw 
MggMtiont that tine Kdilor laiitook Duiiii'n ; (or n i. M«m« to bo 
IhM Dinn in kia unle tiMititioticd the ilny of tbu wwk only, and 
that the Editor dat«<l llio <li»cov«ry a *«ik twi early. On ouc 
•It&raatire Dunn's diHCovcry wsh made on thu tiatut; ni^ht uk that 
at Lisbon. «bile on the other it v-a* miulo ou ihe 8tb, a day 
eviout to tke otli«c English obacrvun iixTntioned by Mr. L}'Uii- 
Suna'a obserratiau aii{(ht oat, 1 IliiDh, to bi! aujciectMl io com- 
'puting tbe comet's orbil. Truly youra, 

Dablia, 19M. Murb }. W. U. S. MOSCK. 



The Magnetic Dittw&attce 0/ January 19. 

GKim.KMM,— 

In connection wilh your parafrraoh on {mg« loS reconling 
B magiifllic diiturbanct- of an unusnal cbaTiict4>r at 6 F.U. OQ 
Jaauaf^ 19 la«t, perlra^is the foIlnwiDi* may bo of intnrdt. 

There were no spots on tbe Snn visible with a j-inoh ttilewcpe 

tOn January ly, ao. zi, ai, or 33, nor on the J4th wiih 11 t^-iiich 

tteleacopi-. I naa away from honi«, and bad onlv a r j-intrh telescope 

[with mc from the j.jrd until the 29th, through whirb, however, a 

'■mail spot iiras visible on tbo zjih, its pontiou bcinj; (lu nearly as 

I fiOuJd dctcnuine by the roug\\ mraiid available) long. 46% 

kt. —7°. Thin »pot WM »lill vi«iblr on Ibr j6th and a7th. but 

tool on the i9lh, and a* it waa at bcrf but a wry •mull spot, and 

LBpp«ars bo have huntt up on the irtnildo hcinii>|)hcre on January 

[■>4th or 35th, it IN mo»t itnprobablo tliat it bad any connection . 

with tlw tnagnMic dintiirbnnco. 

But at 1. 15 P.M. G..M.T. on January 27 a much larger spot was 

. awn vrilh tbi' i)-incb, ju«t inifido tlio oast litnh, having apparently 

one round from thi- further side. Thi« ■p<>^ wm again a«en on 

Ftbe 39th ; and on tho 30th. wHh a 5-incli telescope, I found ita 

IjKwitiun to b« appriiximatciy long. 347*. Int. +4J°. Tbe longitude 

|«( Ihr Sun'* central meridian at tho timu of tbe uioenetic ilia- 

rtarbenoe on ,Taniinry 19 van approximatnly 154°, that of tbe centre 

of tltv Furtlirr licinii>phvrc being thereFore 334^1 »o that the cpot in 

qucntign, if it cxiitcil at ilifit t£ino, «u 13' past the oeutrwl 

Bifriitiaii on tbo furthor homiapburv. 

By the jtli of rcbruarj- tbo apot appeared to have lust ita 
itctivily, the iu>Tth't«>4outh bridge tianng then b»coai«peuumbrnI. 
'aud Utiiig the unir bridge remainiiag. Tho apot was iitill visiUlu oti 
Febnmry 7, it beuig then within 1 1" of tbe wuateca limb. 

Voun aioccrely, 
IbtWn, 1900, F«b. ifc Wu. AnokasoR. 
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PUBLICATIONS. 

Phof. Di'k.irau'h CvTiLwice or DocBtic ijTins'. — Double- 
Btur Mui'k cnn wry cuDVtHiienlljr be armnged under the tbnw 
hL^d'U);* oi D'KtMtery, Mnuureiaont, nnd Cocoputiuion. To each 
branch id turn luu i'roruMor BurnluQi eivca hi» ■ttention to its 
^mt ndvantngo. It is. ho«-ei-or, u a diM-ovnvr of dilBcult and 
iiib^rMtiiig double stars thnl he is mott uidi'l; kuuWD. IIU din- 
vuveries, extending over a |>sriod of 2 j years. hai-« baen pablishod 
in 19 cslalogues, scattered thrv>ugh tht> Memairt K. A.S., thr 
MoHlAli/ A'ofdYS K. A. .v., the Arltvnomirr/if yitehridilen, the Lick 
Public*: ions, and the Piiblit-jtCiuns of the Washburn Ob^mtocy. 
Id all llloni ari:> 1174 pairx. aud it was erident that scMOor or later 
■ geoani catalogue would have to be formed. Farther, it was not 
to bi> expected that obser\'er« would, each for himself, collect and 
tabulate the mea»uriis of tiiet« elars. To prevent tha indi*- 
criauuato observing this would 1^ to, and to direct the workioto 
ibm proper chanoel, someihtng beyond s raeie catelofpiA was 
requibilt!. It ia with i^real pleasure M'e are sUo to annouikce to 
astrouoiuers iu gein?Ril, and to doubIt>-slar obseoew in par- 
ticular, tkit, thruu^b lb<-- liberalilT of AUm Bnioe, I'rof. Burnham 
bas been enabled to KJve us ttus ^Mideratum, which is at once a 
Bouiue of refcreoce for the latter, and a lueaas of enabling iho 
fonnur to get some eonoeptioD of the life-work of tbia 
obeerter, 

The oatatogue ii issuetl as tfia fint rolunK' of the * Public 
uf the Yerkvd Olxwrialory,' and is in*iKP.N|ip>)arancv.aiid int 
arnmgoinvnt a bceiiuile of the Lick volume which cootaioa 
uanf of Bumhaai's ninasurM and mXes, The Wrkos Obaenratory 
is thus to bo congntiit.ttMl on securing fiu<;b a standard work for M 
its nuitdea iwue. Wu have alwnys hold I'rof. Uumbain in biick-f 
Mieen, but ooald Iw advaiide funhcr in our re^rd it would \m 
Uuvitgh the esKume a|>(uaprtateaijs» of the Uvdicaliou— 

To ma Mbimbv <u 

BjkKO» DCMDOWtKI 

Tail Ti>Lvas 
IS oasrasvLLt uneataa. 

To lltK 1 374 P>>n alraad; poWahad. a fe« mora hun 
addod. and the whole isyo atars an amw$vd in onlDr of K.A.L 
thia Domplota iiMaaiinM gttva, with ref«raKca (uSv>4 tn («ch star; 
and »M4a, diagrans, aitd orbits an added. W'v hatv thus a 
i-ompti^ts history of eaeh pair. Naiwalljr tbe Introdnctkn ta of 
a moot ooRiplrte chanctor, and mwfa M it ia of ray gancnl 
Lutmnt, llorw, for InsUuiea, b as andljab of tba catalcfvi^ 




• ■ k Omtnl C*t*).«u« «l DMhb«an J ^sim<J b; B. V. tm^tm 
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■howing at a |>Un«> the imtruineiit used, (lie looalilr, tnA the 
difcoveriM trade at each : — 



6 indi . . ■ ■ 


PriTata Observntory 


.... 451 


i8i „ ..., 


Dearborn 


p. 


.... 41 J 


^ 1 


Lick 


» 


.... 198 


nk 


Wsshbtim 


•1 


.... 87 


IS H .... 


Liel: 


•< 


.... 5* 


9*4 « .... 


VsrttDouth 


n 


34 


>« „ .... 


Naral 


t» 


.... 14 


AO .. ■ . 


Terkex 


** 


8 


I6 „ .... 


WarneiT 


w 


> 



ThiK table is »upplement«d by photographs of tlm 40-tnch 
T«rke!i refractor, the 36-iiicb Lick, the iS^itmh Duorbom, niid 
Ue 6-ini-fa Clark. Surely thiii aUa poaiit« to a uiii(|ut! (txpvrirnco 
in ti-lvncopi^ and cliniaie«. 

On nnothiT pa^ we finil "Hy atteiilion, for aome mxon nr 
other, whirh I am unable to explain, had Ix-en aliixKit eiduitirely 
directed (o doubts trtara. Tliia preference wan not in any iieniw a 
natter of judgment aa to the inovt dexirablp or ]m>f<lab1i- dnpart* 
nent of antronomital work, or the result uf aiiv n[ii?(!iuli]iilil)er)iliim 
upon (hit subject. It came about, nalumlly, witlioul any olTort or 
dirMtinn upon my i>art.'' Ju«t ho, and when we look at tbe 
iHnlt V* csniiot cavil at nature, and ht must fwl cr&tifi«<}. It in 
no ■mall ibioR to have discovered a ftt«llar sytibem wboae eoin- 
piMuiDt* GOiaplele a revolution in the ihort span of life allotted to 
man. In tliie catalc^^ we bate at least tire ftygtAme, 

^989. rPegan), of 11*4 vear period, 

/3 883. „ ijS' 

(i 101. 9 A^gil^ „ =3-3 

(J 7i3- 85 Pogwi, „ =5-7 

^ i5i,^l)olphini,„ 367 „ 

not only fulfilling «u(!h condition, but tbey have actually completeil 
Uieir perioil under Prof. BurnhniD's own obwrvatioii. There are, 
in addition, 180 certain biitaries foe iome of which orbita hai« 
been aln-aily comjMited. 

Another frature is that of the 1290 »tar» there ar«^ 300 visible 
to the nnkcd e»o. There is a cenemi opinion, and a well-founded 
one, that lh« Bumhatn pair^ are difllrult : hi^nce thi* catalogue is, 
in thf main, a record of micrometric work done with tlie Urge 
rpfracton" throughout the world. It ia thus at onw a tnoniiDent 
to the skilful ohsi-rver and the optician. Alvan Clark lited to see 
Iberefull of hiH labours, Day Prof. Burobam be aparvd for yet 
Qlb«r triutnpbii, T. h. 
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NOTES. 

CoTiwr XoTix. — A coitmdeivble numb<T oF obaemtion* of 
Oiaoubini's Comot (a 1900) wot obtaiacd in th« I«tt«r hftif of 
February, but it wa> a rer^ faint object of the 13II1 nuignitude, 
about t' in dinmnlnr, with a barely peroeptiMe niiel«i». 

llcrr Borb^ricJ) hn« dedaced tbe follawing «l«maDt* ftoin ob- 
Borvulions on F«b. 3, 17, 33 (AmI. A«A. 3617) : — 

T i$ioo April 3S-94SI, Berlin M.T. 

ft ...... 40 33 ji [ 1900-0. 

i 146 37 10 J 

log 7 .... 0-13446 

By tli« end of SJanrb the comet will be tiM it^jir tW Rnn for 
oborrvttlioii. but it wilt r«iippear about a nMitUi lalnr, anil ivniain 
ritibla fur several month". The followitif; is aii epbiimri* for 
Bf^rliii miiiiiicht, (he brii;btDosa beiuj; gireu in Urmi of that m 
tho (Ial« of diKOverj, Jan. 31 : — 

R.A. S. Dae. Brl|bbD«m. 

b m » o , 

April 17 I 33 11 17 38 o'97 

&Uir 39 ■ 9 o 37 7 t')4 

JoDo 30 ij 46 5-t 41 J< 1*85 

Aug. 1 19 Sli iS 41 30 176 

Sept. « ij 3<) 13 17 50 0-55 

Oct. 4 17 33 13 5 55 0-19 

Tbo cornel will bo bnKl>U-itt in tbe niicldio of Jiilr, wti^o ita 
brightnoM nil! bn jiul lu-iou that at iliaooiwy, bui vii'n Itien it 
will be a very faint object. A. C D. C 

AIiNon PuDBT Notm. — A planet, PB, wm JtKovOTnl by Palt«a 
on &tarcb 1 ; it provM, bowever, not to be iwv, bitt iii«itic«l with 
{117) Iiomia. 

Ttie inberealiug planet (434) Ilungnria waa <Iotoct«(I by Pallia 
on itN niluni to u|»po«ittoii, ila H.X. beios 43* greater than iliat 
giviMi hy Bi-rburicb'a epbeineria in jUi. .VacA. 3614. A. C. U. C. 



OktrvABT.— A BotiM oE iho laU Mr. O. J. Synona appean gn 

Bootber po^. 

I>r.WiLi.iAuMAiiciir.Mr.Go«iBii JocKni Ixjwk. M«t9arolof7 
liaa lost two olbor mpjiortcri bj tbe death of Dr. Maft<gt, K&il., 
which occurred at I.iU'>r on Mitreh 4, at Ibe ^;o ot' 71 nan, and 
i>r Air. Lowe, F.It.i^., ol OitupNUiw, •» bo bu^ rvceutly dlnJ. agwl 74. 
Dr. ilarcet was a phy*icun. anil for toinu timu waa on tbe tUS «( 
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the Bn>m[i(on and \V'«tinJi>itar Uospitals. but wu aUii a ttndiMit 
o( roeteuroloey. aui), bntidu many upoiuin on medical subjcciit. 
nadd two coiitribuibus to tbo Uuniturv o£ that sutouoe — one on 
Iha weathrr at CuiiUM during iLe aea«on 187^-713, the olher a 
book uf MDHi four hundrtil pug^t on the * Priiivifiiil SoutliTii and 
SwUs Hrahh R<-ii>nn.' Dr. ^laruot was eli*cUHl PrvjidMit of thn 
Uoyn] Jlutniirolugiuil fiiX'iutf in i838. 

ilr. Ijoni} was one of the foundrrs of the Mo)«oroloKial So(-u4y, 
aud umons other memoin publislitHl a dailr nvnril uf ob*uri*ati<in.( 
made at t'liep«low- in thi* Team from tfi^i to i&Si. He was 
■•]i.-ct<!d a Fellow of the Euval ^iK-ielj >u iS^;. 

M. B. Li.us. "Thodttttb is annoiiuA'dof M. Kininanu^l Liai.t, 
wlio maa born at Cherbourg in tii6, became a pvipil of An^u and 
Leverner, and subseiiuiMitly held a posilion at the Pari« 0I>- 
servatorj. lu 1858 faa left fi>r South Am^Ho to observe a solar 
edipw, aiw), reauuDinj; in l)ie fountry. became Director of th<' 
Observatory ot Rio do .fanoiro. He returned to France in i38i, 
bringing with him hi!* mn^nifioent c»IIectioa of exotic phut*, for 
vhidi he had const- rtAtoriee built in » parh situnted in the eenlrv 
of Oierboiire. Th-w k'^**'^"''*^ toTtn a colonial f>arden, ami 
31. Liais Iwis De<)iieatlii'ii thMn to his native town. He discovumd 
Comet i8<io I,, which doea not appear to have beea obieried olmf- 
wberu than at UUnda, and was able to disprove the alleged di«cwl^^y 
of Lescarbault of an intra-Mercuria! planet, ai be was obserrtng 
tbe Sun at Iho Batne time." * 

Kn. htiKJinnn J. SfvConMicx. Tlio announuomant ia also made 
ot tti« doath of Mr. U J. McCormick, of CKiro^o. who«a name will 
be r«Di>nibvn!d as thai of a fitmous ubiorvarory attached to ih« 
Univflrwly of Virginia, UJi..\. Mr, McCormick hail nccumiilateil 
wealth by tho suroeMfiil inroiition and a in nu fact 11 re of agricultural 
machinery, and in 1885 prrsnnti'd tlio Ifuivertilv with the oh- 
Berratory at a cmt of Xio.ooo. Mr. McCoruiick diud at the o^u 
of eighly-ono. 

Dr. f>. P. W. RcuKCK. We regret also to annoimoo the <lealli 
of Dr. Rumker, Dimctor of the Mumcrpal Ob*crvalnr/, Hamburi.'. 
This obwirvatory, almmt eotiivly Imm its foundation, has been in 
tbooamof an aHlmnomi-r of trtin name. By Iho aid of money 
b)iqtlMth»d for lh« piirpiwe, tho Astronomical Observatory was 
MtMlliahw) by the rldtir Itepsold in i.Sij.andon hi» death in 1850 
Carl Kumki-r, w!>o had been in charge of Sir T. ItriHlianes Ob- 
•enaCofy, Pammatla, and had then returned to (.ieriniuiy, was 
choMfn to jiueiiwd him. A «m. the subject of Uixn prwtont notice, 
wu tn>m to Kiiniker on 1831 Dec. 3 1. George Kiiinker, after his 
sarly <HliK«tion, workivl for somo tinio at tbo Berlin Obeervatory, 
and then oime to England, whero ho was Amstant to Ur. Cbe- 

• From itw f>iglui M*cliamie. lUroh i<. 
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tallW Dt itwf Diirhnm Ob»i>rvntOTi' front 1853 to 1855. Wlim 
Airy tinilcrbiok the llnrton Colliery pcmdalDtn expenmeot in i^s^^^J 
\n! volkcied n band of obDi-rrpra from vftrioat Bngush otwrrv«torim,^^| 
nml fiporgo Krirnhnr uiw one of tlu-se. Hiimkcr r^ttiniMl to tlam> ^^ 
burg nnd twU-i iw AsMinUnt at tSo Obwrtf«lory until 1S61, when 
lii* tetbar died and l]i«sonwucho«e<n tosiioc«od bitn. Th« piirrij 
Riitrcmoininkl work of the Observatory under bio director^bip hw 
coniioM of olw>n(itii'ii« of smnll plnneN anil rometK, which havti 
bi'cn piibtixhud in tlio AxirtynmnitcAr .Vrii-ArtiAfrn, but liiimlier b>K 
i-hioflT ilijvoiod bt* injcrgiw to the work of rc^ulalion of rhrono- 
tnctpn' Biid »iil>iocl» tonncctcd with nangnlion. Tbr (jcnn*n 
MariliiiH^ OlMiurintory (IVutsebc .Swwnrtt- ) wiw eft«hli«h«d in 
1867 at Hiiniburg, and tliiii ntth^r diniinii>h«l tbo imponiinra of 
tbc ^fiinii-ipnl OotierTalory ; but ono division of tbo wort, tlut 
ilrvnlcd to cbronomct«r«, which io on much th« »iDe ltn«« m >t 
OTwtivfitVi, wan placed in the chargo of the IJirecWr of the 
Moiiiciinl Obotrrvtitor/, And Ibis ba» b««n eoergelically rarnod oa 
by George Kiitnltor. 

Prof. l*iAWi Sm\tii. W> have to *uppl«nient tbo notice in nar 
laot nnmber of th« lato Profcsnor by som<e> informaiioD kindly 
cominiinicaI«-d to us since by Mrs. Uttden-f'owell. 

I'rof. f^iuith di<^d on >'«bruary 21 at, Kipon aft«T a f«w days' 
illnc«* : h« bad been working nearly to tbo Ust at photographic 
»p«rtri>?«)py. Ho left no familv; his wife, whom he married on 
i^iji; Dect^bcr 14. died tSg6 Mnrch 34. Hi« i^lil^r brtithpr uu 
Sir \Vnringlon Smyth, hi* younK^r brother Sir Henry iJmyth. Uid 
his younger «i)itcr marTi<:d Sir William Flower. 

Dr. WlUtELM LuTUsa writ**:— "In tbo lost number of the 
OhtfTfafM-jf the date of the d«tttli of my father U not cum>cL It 
!!«■ on the momiiift oC February 15 that lie deceased very unex- 
pectedly, oftvr having ettll made &strouoanical coatputaiioos oa 
Februan- 10." 



Tmk ToTit SoLAH Rcxii'sn or Mat jS. — 80 far a« i« known at 
present, Uio arrkogemont of Brilisli obacrting partic* is M 
follows :— 

Ojfftcia2 ErytiiitUMM. 

Omr, — Th« AstroiMHDer BoyaJ tiill take larj^a sfalt> phatnEnpbaj 
of the corona, luini; tbeThotapaon ^-inch object .ginia and tw-j 
nbo(oHMi<«>« mngiiilier to obtain phoingraph* on lh« scale of 4I 
loches to the Sun's diameter n«i 15 by 15 incli platex. Thedoubloj 
tube u'ith a 4'in<'h mpid rvctilinenr Icnn of jj'iiic)) focuo and a 
special raptd lens of atHml t_t im*!^ focus will lx» H«e<l in an 
alt^mpt to obliiin ph<ili>)^i[ib< of loni: ett<'n"i<itis of tti' 
Air. l)>son will havi< in hi« chnrf;!' lwo>ht ■[i>^ro«cu{H<* :<< 
li> t.'apt. Hill* ni>d u*<><l by him in liiilia in 1898. with wbirli 
|o photogmph lh« «j)n-tniiB of Ihr la*b and of ibe ooruna. 
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Alieanu. — Sir Nonnim Lockyer. who will probably be lucom- 

ttied by Mr. l-'owler and Dr. Lockyer, will be utationed near the 
"ceninl line »out1i of Alicante. Thu cliivf itiHtrumenta to be used 
here are prinuatic cameras, one of wbk-h u-JII bavc ui aperture of 
6 incbe« and a focal len^b of lo feel. 

jilgier^. — Prof. Turner and Mr. Ncwall will bo ttntioned at the 
ObM-nvUiry of which M. Tr^pied in Director. Prof. Turner will 
hate one of the double tu1»e> utiich hitvo hcvn iim^d in several 
Lpreriooj edipaes. One M^titui uill Ih^ titled with apparatus for 
tpbcAoffraphiiiit the eorutm by iHilarim-'d light, the olhrr will 
poF^ibly Iw utiliM^l fur tntiiiifi iiriliiiiiry photggrapbx of thr euTonn. 
Sir. Xewall will use ; ( .-^ ) ii IVjiir-iiriMn "lit irpi'ctTnpwopi' fcir phnttr- 
gmpluii); the iiHs-lniiii (i) (if the fliixh, (ii) of tiif eoronn ; (B) iin 
uhjivtivi' Knitiii^ cii:w-rn fur pbot.»grnpliitig tfa« cnronn in inono> 
cbmuialic lixbt ; (C) a polurimnpir coincTa for photographing thv 
eurooa. 

Prof. C. V. Bon and Mr. Wi-sley will prob&bly be aI«o mem- 
kra of tbo oRicial party at Algiers. 

Mr. Erersbod will proceed to n spot about lo niUes south of 
Algiera. which U ju»t within the limit of totality. This plaoo ia 
cbMen as it ia his purpooe to obtain photogmpha of the "flarfi" 
tpectnim of as long duration as possible, and near tbe Sun'e 
pole. 

Brilith Attronomuul An«fiatlon Kteptdittont, 

Atffun. — Ur. and Mn. Mnunder and fnmtly will lake short ex- 
poRurK photu;;r3[iIii> of the inner (.■■•rona, and will also take photi>> 
ISnpha of loi'g ■•ijimun! for cilenxtnnr. A nri>irinlic apera-glan 
rill be u^d. il riraimntiincrH allow, fttr. end Mr«. Crommvlln irQI 
\utt a ti-li--phiito lrni> of about So incben e<]uivnlrtil focal leuslh 
4nd aprrtun.- i j incbea to talie pbotogmphg of tbn innrr corona. 
1^>y uill alio ohierve time* of contftct, and mnkei rkctrbi*!) at the 
t«|rvc»p>' nf dotail of thn inner Corona. 

HCAKcii roK AX ixnft.MKKcruiiL Puxr. — The llartanl College 

Obaemtory anthorities intend to deiote tbm motiim during 

the romisg luial eclif'!« to a •earch by means of photography for 

a planet within the orbit of Slercury. The plan proposed by 

Prof. W. II. Pickering i» published in Harvard CoIIprb Circular 

Ko. 48, dated Kjoo, Feb. tj, where it is stated that it baa b»n 

shown that the photographic intensity of the light of the sky round 

the Sun at the time of a total solar et-lips4! is about equivalent to 

that of the region of thepoh-Dtar, Ihreo minutes after that star llrvt 

becoraea linbTe to the naked eye in the «T<'ning : and secoudly, ilic 

fajntoeaa of a star ihut luny ht< photograplKd acainsl a bri^t 

blickgrDUDd of aky d>pfndi> within limits on the fengtb of (OCTU 

of the loDs and not on thr a|K<rtaie. 

Starting with lbe»e fart*, <-v]K-rin]i!nt* liaie been nsde, aod tlie 
Bost suitable telttcopes ft^ Ibc underlAking have been found to be 
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of 5 ii)cli«R nportuTv and r i St^\ 4 incbmt focftl letiKth. A batleir 
of tlww tclo»co|>r» id t«bc- pmririitl ■hicli will<^iiini«nd tbc»ky f<w 
ft Icngtli of sixteen drgropx on ritbvr side of tlic IJun, tlw brDMlh 
of the ii>ui> covercil being ten ilcf;rew throughout ita hnfftb. Ii 
» oousidf-rad i¥aMD>b)e to siipponp from crHcin anaJi^e* that an 
inlFK-Mercurinl planet, if sucli exists, would movi? id a plane no! 
far front Dial of the solar equator; and as Ibe Earth poaaoe ibrousb 
this |ilaii(- alKiut oiw week after the eclipee. (he ocicwioa b thought 
to be a tttvounblegne for the wan-fa. It is propoaMt to expoae 
these plates sooien li«re in the 9(«te of AUlmina. and the sngnalion 
is mnJ<* thai a similar apparatua should he used in Spun or ISceria, 
si> that in I'tuA sDcb au object abould b« found an spprosimald 
orNt mi^tit be conipuinl. 

Prof. tSckiTtnii bi-Ktna hb circular b; explaialiig Ihal it u not 
ii) ^iH-rnl tlit> {Kilioy uf lli« obMmioty to obaerre aolur tM^ipMS, 
for. <•><■!) if it is i'l(«r, " the ruult* in icjuir ouu are mAj a teriea 
of picturvn of Ihccotonn and protnbenucM. whidi add but littJe tu 
our knuwlodge oif them." Iins sv^m* to bv a UtUo tat oevw* on 
othvr aatroiwiner>>. 



Tux CuLutm ur tits BAntsBoi-yn ot nu Mxt. — Dr. T. i. J. 

Hm nakr* a susg^tiun in A*t. Sa<h. .^6i&, wfaidi mmom wvrth 

notiiig. He n-for* to ihediOnviicvof itiadcof colontrof thefaack- 

iround of tli» 6t^d nh«D a telcacope i« (wrpt tirer the cfcr. «hicb 

haa profaah); bam tratMrn) by naaj peraooi. Ha at« that he 

l»itiruhriT Mtned tltii woon b» «u lulring ilw' nrm of 

:^ulb(ini DonUa itara at t ho Lowall OfaMmrMarr.ud that OB n^^ 

«hwi tfat awing w«x pf rfi>c<, the atnmaf^cfv Arj meA guiaamil, 

and th«n> «** no Moon, the ikj ap paawd in pat c h— to be of a 

hrviwnuh (ukwr. and ftufsprnta tbat thi* oofctor ovm tto fM-rtir- 

lu immruM roaaiicai dmMt which ara thania* bj ad «•«— aJT^h 

laaUa %ht. (Hw awtHiM tt Dr. SacV «hMfc tCib* ih»t tha 

ma aaan in SoUa d»*Diil of atan, aagpala aaathcr paawblt <aan^ 

MaMly. that iba nscMaim UacfawM o( Mda wwta>nii< hn^ 

ktstn n due to nmtnal vith tW ilvlillM^ aad other fialda an? 

appMT broKR in niaipanMa with thnr ; bvt tba* aogMtion » 

M^nd by Dr. Saa% tfata— m that <«naia M&i. »% 

Owl frh. which ooMua no alac*. appaamd parfactlj 

Dr. Saw ttaiv* thai thofv bton paidhn «hiA he W 

ttetw«ff«dattr in mwa f^^ooa a( iW MiOt; Wai. 

T«> Pfciatua Vnn^ oa T«uaEi««c Tliiaiaa — la the 1 
pobtalwa 1 - SAtaaMdbc-aahpvShtaMbttvh*] 

whMi Mriai^^- -^ O h M iBii i. i. B* «f> ^ CB vwa 

wcwa tba «k.r ««h lh» Z4-JMI1 

i« dnrt acHM th> Mi. ' ~A anM 

; that iW •»««. bn«tfc ^ • tni a «w , 
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Dr. See ooDcluilw that doo million telesooinc meteon an 
Kided eTMT 14 hours to our atmo*phe<tv. Dr. See recuUa Prof. H. 
A. NftWton's eundusioD that Troni lo to jj million vaiLeA-ojv 
roeteon are added to our globe every day of tl>e year. 



A .Mruod you FiNDiNu Tiis .Sortii PoLKorTiin Uiutexs. — 
The connection between tho war in tjouth Africa and aslroooniy 
H not at oDce apparent, but two mattera in whicli the subje>.'tA are 
MBOtdatMl have lutelj- been brought to our notice. Tbe iirsi U a 
mist^ie of a jouroaliat who, describing th'> surrender of Crui^ti on 
the moniing of Pebruarj- 37 (it will be reuieiubi-red thai the nnw 
Moon liappened about nuon on Marc-h 1), vrritea of Ibi: )/dkii<; 
Moon riaiiig at that period, and that after it Iiad purauvd it4 
coarse for about luo liuursi its tiijht thovitd the Boer Commander 
thai he wan nurrciuiiduil, &«., &c. Tbi? Hei^oml malli-r, on the 
otlter land, ii> not about a misituke. but i(up|>lie9 ini'tul iuHtruction 
in nalted-iiyn a^trouoniT. It uwurred tu a lUTtnin public-«piritt>d 
f^tlemau, a FVIlow of Xnw Cull<-<p>, Oxford, that ox it is often 
mooMwy to knnn' the csrdiiml |Hiiiitii in Houth Africa, and com- 
pttMHare not ainra tru»tworlhv o-wing to iho magnetic nature 
of the rucli« in that country, it uould be n-oll to supply to 
tiKwe whom it might concern an xnav mHhod of finding the Soutli 
Pole. HethereforeappliedtotbaSnrilian ProfoMoroEA«tronoiny, 
who, with his a^ual readineM to help, arranged the foltoain^ plan, 
which tho iiforeMid Foltow- htui had printed >nr private circulation. 
ThefolloMing \m printed on n idip of paper t4| inches by t inch ;— 

To llnd tlio Snutli Pol*. Ilold ihi« papoT (of. bollor, a woodsn ruler of Ibt 
■Iw. MJX' In.) nl 14 im'kn* 



brm on* ans H«etn9 tbe otli«r. 
(Ibi* U ■ppn)iiinikl<l,T tbe full Icn^ (li 
<< hctii %rm» ; but. u armi nnr in 
Im(Ui, the right tluunoc ihoiilil bo 
tnmA hj IrU^ Adjuit cat cdgg on 
Ikr* axia iif taa Sauiliom Crow, u 




I ia rh* iliaoun. IW hcul uf lh« 
OcM bnnc >> *»* ounwr, niul m» lliat Ih* oi1i«t rdp ptmta ibruugh tlw 
trigl/*r arihe lao ■uin furminu th« onMv-jiica*. Thv tfoulli IV-Ic liu nt tb« 
ronar ot ibi* nice, P. Thii h<Ma gocA for itll piMitioii* in whirli ih> Ctom 



A BCPPOSKD CoSSBCnOR OtTWKBN SOLAB AOTITITt AXn THII 

PMITio:r or tbb I^luiic. — .\ n'nuirkable paper hy Dr. J. Ilalm, 
oE thi' Uojal ObMTvalnry, Edintmri;h. has appeared iu A^l. Sath, 
Xo. 3619. It can H>-nreely Im said that uis irouclusioos are 
doBniloIy oitabli^bcd, no tlai Ihc following summary of ihe paper 
niuit IK>1 bn conxidiir^iil aa endonemont of Dr. Halm'a BUg|{«aUi>u. 
It it common kuowlcd)^' tint ihouuh the period of the luu-epot 
cycle it usually »:ai«d to bo about oleven year*, iu actual length 
rariea ooosidunibly from tbi* mean value. It hai biMKi sug^^eaMl, 
but not by any means proro(l,tbnt tbe lun-tipotaooufonn to acom- 
tnaaliuu of two periioM, th« longer wf which u ab,iui »iitj leam. 
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Dr. Malm atorla uitb this iia • fuel, and atal<.-i tint thr uitv-jcu 
period hid a initumuui ubuut tlic tniddlo nf ihi; iStli iNinlurv, & 
high maAimum ui i/tii, a lou- minimniD in 1816, snd ngsui ■ 
mixiiniitn 111 1838, nnd m> »n. 

TWiKitbor thi^n pruo^wdit U>itli(iwtl»l this period hu b vountor- 
|iaH in ccrlnin tiiov<?nii;iit'* of tlw Btrth'f orlnl. Hi- tskn thu 
observed viiluoa oi tbu obtiijuityof the ocliptic fnuiiltn'Orccnuiuh 
obserTatioiM irom 1753 to 1S96, and appIUu comxtwiw lo rwloc* 
them to a comiiimi ntniidnnl, niul mtnpans thorn witli bererriar** 
forinuia. iio Ihoii UbuIaUu \in- diffiTooom and tftliwi mctm oF 
eacltcoiiBecutivotmrivo: ttme m\9ti> being pJoU«d to form nvtirrr 
Hkow tint a gradual iBcfvn*o with the time, which mii;ht not ha<* 
exialed if tbu ohson'al ions had been trpaU-id difforentlr, but tbii 
point ia iH>t nuitorial to the argumvut; and next the corvo shorn 
rariationa from this muan straight line of incr«aao, wiiich havp 
uttsiiua about die jeitrs 1780 and 1843. and mininu about 1816, 
1S60. aad l88ii. 'L'beM ootiiMdences with dat«s of Bimilar phasei 
oE the long suo-sjiot eurve are taken at ^(ahUHhiag a euniDertion 
betwWD the plienomena. 

CVnainlr, says i>r. llatni, if tbero i* a n>lat(i>n butwfvii sun- 
tpaifl and tlie obliquitT, the uloveo-yt-ar Hin-H(>ot period fthuiilil be 
re|ifi»eut«<d in ibo ttguma giving ralues of thi- obliqnitj, and h» 
therefort) procM-ds to appt;r corrections to tbi> dilTeretMSftf thitt 
ifeaeribed to etiuioste tho i-amttons of long period wlitcb be 
•ugfUesta. Tba rMulling curvo coiimkI* of ware»ol M.-mi-«tnpliltiii« 
about o"'5, but it in diihcult lo oNtabliHh ■ iiimilftnly btluueo thM« 
ftud the wavva of tiw «|K>t cvitIa. Ur. Mala govs «« to »bo« thai 
ibew are a nwalt of tlui variatittn uf liitiiudo. but, aa u-<! have said, 
it is diflicult lo wo a ooitn«ctioi> wiUt *ular pheiiomen*. 

Till KuBUK ('ai.x^I)*b.— TIk< rnd thai th« non-occnrrvncv ut 
n ayth of l-'iibniarj in tltia yvAT lui* hod lli" <>flr<-t itf Diaking thv 
dilloreuci^ btfiAMii the llu«-inn C'tili'iidar and tliat of Ux' WMtom 
Cburvti 13 dafH in-Uud of i; i>i-vini it> havo btougbt tlM< iiuMtiiw 
of dtaitgo of 'trl'^ tiiiilcr tl«- iMiiinlimlMn of tbo Utar. A nborl 
lim<< ago a o<>iumi>i<iuii vta* iipjiuinied 10 ebbonio a nen' ealeutlar, 
and tlw r>'Mull of their labours bin rftvutly boou explained b| 
I'ttit. Olaxiiiujip lo Ihc KuMian .ViT r>>riuiiiical Sucivtjr. 

lutM'i doMinuiioti in not lu luml. but it u (talod iti a itote in 
tlio Villi'" ul March t6 iltai th<-- {irtiputni tn l<i adopt neither tlip 
Jultaii nor Uw tirvgoriati pyiiteni, bitt ibnt tliv an* ijttitia fa such 
thai it will not bo tivon? thati n J^v in error in loo.ooo J*»n. 
Thu uaj be ibH same •ohomv *• ibiii pro|>w)ii<I bjr Ur. L^iin in 
ifnliirtl\8q6 Jun* 1 1), aocordiuL' 1.1 ^^ luob f> ery iiSth j-enr would 
not bo a l(»[>-yi-ar, wi iii*i uf ] ' 7 itnulit bu fotauion jvnn 

and y wmitil In* lnip-y«r», u'l I make th- -...-.... I'-.-fft 

of a calcnitiir ymr i6ys4:t^ 1I m Ibr Ir ,-j| 

year it j'ls-i^jao lUy*. tlw «-•'-■ j--^-.'A unly be k/u^fwi imj m 
138 y««r«. 



Apr. IflOO.] Nota. 

Toe Okdit or r drosi. — Dr. X. J. 8eo publubw in Aa. A'imL 
3629 iin orbit of r Cygni (A. 0. 0. UK lie dedacm a period of 
jJ'^S y<^'^ "imI » value tof aemi-mojor aiis r''i6, aad gives the 
foltotnng upli«oi«ri8i — 

* 
i(>oo-7 . 307*0 o'S4 

1901-7 3«i'3 0*81 

I90J-7 '9A'9 *'*' 

iijoy? . - iil8'6 0"8o 

1904*7 iSi'o ©"So 

la tbB same uwue he girm thn tnoasuren of 95 Ceti. aud points 
nut that the period i« nbout 150 yc*n. 



Wk have rvceiTcd Emm Mr- ^itaiiford, of Ctiariitg C'ron, coptM of 
ibe iK'u' t'llitioiiBuf Mr. Iiviin'it uwful litdp bookg: the Hflb odition 
of * Ri'iiiarkik!)!).- Ki^lipws ' niid lln^Mi^btb of ' ItemJirkable CometB.' 
Wf bare (■ijire«ai-U uiir apprecialion oi the excellence of thsM 
,booUet« aiid iLnr haudiiieHs oo ofitiu that we n«ed »ay little toon 
\i ibeir pntis^, but Jt may be well to describe 10 Uiooe of our 
•adeni who hav« not himii tlieui, the Koope of IbesL- worhs. 
tii-ltfMe book giv*B a wrj plainly «Titt«ii sketch of the most 
itvrcHiiiig cirL-umflaiicitiouiineertMl w itb solar and luiiar eclipses 
in aiident and iiMKlt-ni liini« : the lu-w editioa contains ihe sithenC 
L-ts of ihi'comiiiccL-tipws of tlii^and neit yi-ar. ■ Keiuarkabl« 
met* ' givi 9 ^iiiittiir (k>«Grijrtiiiiiti of the most inlt'rwtiitg of tlien 
ial bodie-H, and gire^ uawnn irthei:' Taliwble iiifurniAlioo n list 
idl ihe <ionit.-U> wbk-b iitny mIlIi some cuiiltdeiicv bo expccli'd to 
~ Tbr prioe of eiwb is sixpence, and they oao be lArrieil 

in a cnat-pocket. 

ODft host eoogntfutatjoni to Mr. W. B. I'lummer, Uiractor of 
be BiiUlon Obwrvnlory, lirerpuol, on faisiilnution to an Houoran* 
tend<-r>!ii|i in A>tronoiiiy at (Jaii't.'»il]r ColU^, Utvrpoo). It i» 
3 Iw n'gn'ilwl lliat tliia pml is hunoriLry, bill it was ImsIowo*! oil 
tr. Pliiinuwr by tln' M-iuiti- of llie UitireniLy m iIm) only racofc 
liluiii tliity oouKI miiko nl bii kervii.v» in lecturing on A*lroiionty 
n thr I'niivmily. wliicti tn' bu.H pvuii Krsiiiilu<i-.>!y for ..<u[u& time, 
'taw reROlution of tlin Sunato rum as fullows : — 

nnS i« trttfgnUtoa (J jusaatronaiiiiail Icarniiic. luiilaf liiankill anil aUUly 
D Mull ilir ••itjn.'l. Ur. W. K. t'lomtnor, U.K.. K.K.A^,. DiromoT of (Iw 
li^aii ObM)T>l'>ry. be sfipviottil llunorKf]- Uittder in Ailronoiny in Vni- 
•ntly ColleiiV, Linvpoul. 

Tn> Royal Slxieurologioal Society will cetebrBt4> its Jubilee on 
ipnl 3. A oouiueioora) ion meeting will be held ou tlui dny at 
^' ' '.tjtiou of Civil Bn^noers, and a ConTersaMooc in tbu 
i the Uoyal luMlituto of Faiutora in Wuim-- Colours, 
., Ou tbu following day ibe Astronootur Boyal will 
' Pellowa at the Uoyal Obaerratorj, Groenwicb. 
^Mtingou Febniary at Dr. C Theodore Williauia u-aa 
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■ppoiittod Preudeiit for the ensuing v«ir, in place of tbe late 
Mr. Q. J. SyinoQB, the iiewly-elert«cl PwsKleat, who wm tbea 
dufrorinf; rri>m tbe Ulneas froin whidi Ite died. 

Tur. tsnoc NcwUra Studcriiichiii nt Cuinbriil^ las been awuibd 
lo J. flo|i»'0((d iltsuiM, h.A., 8i-bo]nr i)f Trinity College. 

Tb« noit Meeting of tlw Ho}-al Astronomical Societv U on 
Wcdni-idny, April it. Of tlie ilritub Astroaomicsl AnoduUion 
uii \V'(>tliiu#(i«T, April J5. 



FlH>U AK OxrOBD NOTK-BOOK. 

As long a^ as Jniiuarj 1897 a auggeattion was aiade in the*! 
note* wlucb fouiiil faruur with onu nwkr (iiosMbly others too), 
wlw tbtWttUpOD I'Mk up bin pen ntitl uiirfu uripng ihn varTfin^'-oat 
of RK)n.< than tbo original »ucgv»tio[i. fell afltr writing he 
heritatod tu mhiI tho l>Ht«r sod i«pt it " i<h<«t)ing «t«r wnoe m ■ 
r«inot« drawer." I am \t>rt gbiil bo has at Ut: r<-|Kuit«Ml and let 
us han> lii> tnl<-n.--''liiig |ifupueiil. It i« otw wbioli bu* been ia tk 
niimli t>f thu Ivhtor* of Ibis magnnno at various tiaiM, but tfaD* 
havo not souu thdr war to carrv it out. l^Dcountj^, howurer, 1^ 
this (l(<linit<- tvi^uoAt, ther am taking the natter inUi itrrioua rail' 
Bidurntioi), ai I will oxpjaiii in a tnoOMDt. But Cin't Irt tne ei^ 
tfaa kttor : it i* writttnt bjr a forei^Kr, m will bo notmd fnw 
Ona or two Uttli> ()uainUWKi«« oT •(Tl^ which I trust tbe author 
will for^iio lut ' iiiitoachcd, for thev •'«a> to na to add lo 

tho rvttliljr i>[ I' 

IW ia|w« of «aly t»ah^ tU Magi fa «if ii r wi—i jaa* i—fc «> 
«wiawi •uaHMsMariM) whM thtf- arc *idL, bw baw t«i iiaae aj Mta^ 
•Ml I «uBi«t IhU lUak ivr* aivlMM* tki \<^at\ m rm vda 8h«a Am 
^MM. tM It I* alw ■ fUf iktl IW 
«bM lb* unpnak u« ao OM**. Aja* 
at ifcMT rwiKrw aai •«•■ of IhiMtii 
M kae* Itoa luak 1 



« 



I 



taaawkaealtoa 
nidriaaHHtMa 



auiaaar. Ow hnv "^tWaail 
m^kit^ rra> lu* rwi th* |l<ai|w a< 



• t"to iMK, M far 1 
■> ■iaaelliAtar'fc-Wit 



Ml «Ht 



|i«WM»<rfhtteg 



>riw 



fritarh. 
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Now tbm «N twn JHwhiaa ia tbr waf aC t a tri iag oot tlw 
■ihH*. Tha iiat aail ommI tspoctaat » *-r"^^ I aa no 

jmn I koMT all abMt lb* fcaiiiik a^ em t^mk oht* Inrh 
I m ti a H UWar. Ttw waip uM i jaid atetf ^«a da wa* st 
U Hi»t»ana>faa^fctttthw»i»ottagpt»oiat— p nall- Whw 
paandf appWM lW««li« mJb tha ItfiTui 1 t.wiilTi ^M 
|»-B[tfani.'«MA«a»v<faaaCikakalM«ik Aj m ■■' 
al i V^ i yi »*a w^aH W<aat». » fi iM >; (I •rfl iaaa. arf a) 
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not •eeni likelv Mutt any of the pxpenxe would bo rooertrad u in 
tho «M of tn* publication of othrr [ihotcvniphK. The Rojal 
AotronoiDiotl Society bM iniiiiiUtl very hikww* fully n *yit«oi of 
puhlinhing ptiotographx which pnj* it* way. The Photognpbic 
CotncDiltov (which means Mr, ilavr and Oipt. Hill*) w-oa 8t«rtc<) 
bj the Council with .Cjo ; but tbe »nle« bava boon to good u to 
allow of this sum now being retunioil to tbegencml fundt. With 
portniiU, however, it would be different; tht-iv uiigbt be a small 
sale of extra c'opiee, but it i^ very iiolikely that thMo sales would 
bo sufficient to ini-et ibe outlay. Hence it is oecossary to consider 
the project as a costly one. The cost per portrait i-anuot well be 
lees than £$> and taking jo as the minimum number of portrait* 
which would be welcome. Xioo i* the least sum which would j^ive 
it a (air siarU If tnie of our ({enerous friendf> of sAtronoiny would 
provide a Hum of thin kind iu iiid, I cannot bul]) feeling that he 
tvouM Hpeiii! tb<r riiuiii^y to t-icdiL-tit pur^Mst;. Failinfc substODtial 
aid of tfaia kind (or pertui|>a suppltinieutiu}: \l\ dot* ihe i>rtij>%t 
commend i I wit auflScii-ntly tojuitify asubiicricitiou HhI ? I hereby 
«i(inify my wil)ingn«id to I'oiitriliiiU' Xj.aiidil yyy other pentlwnyn 
will do tht: iiaiDO wc xhnll fp-l iitcnti,' fiiniou«lr. Kvcn uj wuuid be 
a help- I ihouhl add Ihut, thuiit;li the Kiliton of thiir mugaxintt 
nllow m<' to make thin Ktiggi-ntion, tlir-y am autioux to make it 
clear tbal< tiuh»cription» would not hr^ n sutwidT of thit mngaxiiio 
itwir, AccoiintM of ttwt " Portrait Fund," if it can bo itortod, 
will bo k*'))! onilt! j«!punt« mh) piibUvhts) at llie end of tliA yi-nr. 
TIm M-cond diititiulty <b nituur one) in lli» m-Wtion of norliaita, 
whiHi IN a di-IUatn matter. Tin- Riiilnri mu^l he left to ileal with 
it, but thiiy would doubtlMl hi anlftal a( nnainlrnnci.' in m-lccting; 
and if a* many n-ndcra a* poK"il>lc would wnd a lint of ('av) lo 
MIBM which thry would be glad to »e(i repreirntml piLl4>nn)ly, it 
wuold ba a great h>-1p. Of courm tbeat- liat* would be entirety 
prirete. 

As incident of n trivial kind is aomvtimu suegMtiro. The 
nlher day [ bad onn«ult>'d a recent volume of 1^ Orc^tnwicb 
Olwervstioiia on some point, and. linTing Ani-ihod n'ith it, wished 
10 tvturn it to its pbce in the si-rii-a. ■.■itlx'r of my own private 
(■ipina or of tite Ob^vrratory library, I wa* not tnire wliicti. A 
eoniputftr «as (old to ascertain whether its place in the Ubservstory 
bhmry was tacaiit, and if so to put. it there : but be was given bis 
obotm of two couraet — ho might risit llie library first, returning 
for llu< Itook if the place were vacanl, or he mi^ht take Ihe iMok 
with him. Ue at onoe chow Ihe fonner, thniii>h it intoUed n 
ilouhlv journey. The volumes have iudi-i><d ouelM to huge |in>. 
poniotUi and on^ quite au item in tbe way of weight; hut it in 
ptDpoavd to cut tliem down contiiderably by only xiiinx dettiU (or 
ibe fundamental stsra, and tbe ohaogs will be welcomo. Then- in 
ao old itory about Poftiion (perhani the preaetit Dirwior at 
Madraa, or tiuber Kodaikutial. can loll nii if it >• true f ) thai onoe 
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wh«a tt^ tooi dovru s volume of tbt^ GKMiwvti Ot uti l a Dora, ■ 

s^iake «a# oat; \l iy.\l iaov wti-:b-er ■: isad =»le a ii«t 
aicaon^ lat- ;rLn*i;* : 1 ■t'.Ij :<?!l th-? *:o:y aa l: -Ttt zu'vi hm.I 
Ta^w would S^ :vx>:a :or sevenl sMa.-i-?* Lr. :m j^wes: ioI_i3m«. 

Th'ke an* aarir ah' »i". :■_' ^!i.i ;o '-^tirr. rca; Pr!:. Binanl, 
wbo r^ri.v:-.:ly hid :=^ r,';i-:T:-i-:v ;■■• rr^ai i *:=i-. ':•:<■« ;:i i:jt i:aad 
will^- i-TVT-*::i^ (....":-. iv\- :v. 1 rj-:-oc;, : "•"■■" 'V- ■■■-a- -t.'"--f .'.v»n 
hi* TWk-"^n^ Wr; ia* Ri> \;±\~ ■ :tji;^' ■ .— ;_.:r ::i:iaa^. A ^iHrar 

ib.-yiLi'j ■■'.- ■:-,;;-^.ii ''jTi-i * ■;■.•: y-^ ,'■-• : -tI;-.'*, '"^t :a^ir 
??ti:m to \V:H.w-i"- th---" "'■■i.".i "j.r- ■,■■>•;■.;"■■" ■" ■rr^ii tt"i *n<'w 
aan! ;■>?, i'"i'<.'>u;-. T3>? ■■*":v-r '.u^ .>-r; . ;;--; -jl!.: ~: Tie ■'>■- cii 
:>.'.fcrLi ■.■*!?? s-'z %i-[a-- :5 ■■:<jLt-' ;:' ii.ir ' ?>■£. Hx'r j --rry J'i=» 



1 



]('?i>niry ,lU^*n. E. ^V Let ,uii jc '.'.j.. L.'-r^iii . saiirt «a[cd inK 3a 



t- .4 '1>jc >r^-^a T3ar 1.1 j.-CT'jiiom.Ln^ i'U4::<:n j weed Jt :ta> 
Hijasr if '.'jiuaioiLs . ?u' 'u T"b;^~Li/. Mjri ;i last Thi? }£iign 
**■ ;i.!^ '.'! .'["iff rhe ilx-ipi;'.: j- ^--g .n .^hio* in tht n»- 
!■'«■:!!; \ ;f'i.* : — 

HiL-.i.-":*!.'. At- vf "i:f fc'it^- *» - T.rr .3 3 ^taf-u ia fj iCT». ll'IiH 

■»■ -.: ~- » 'iir ir*. '?d;-.«aT u'rr ■'•^. '•A-m.t; »-i;.^ Bi-nen:"! looa r -:at 
i.:cr at ; -i .H .-'k. 'i -iijrs -!• w >.:a.:w iir^im iiii in "■iiiai 

^ ■» •»... !!:■-. -■-.-.!;. -jviri ■■-<i»i 3 'Or ■■—■ "'■-^ unJ» uac ;ar irM 

-jiti.' ■■■■ ■■i:i-. i» u-tr -Or ' -■*-* ~ L» ■•■ "^—z ■' ^irt:ir —■s ;3» V Uv^ 



M-jit« .;• "I--.: ^" , ■r"«cr.-j ;:3 ■ -Jt-" i: iiffc; i' t: —■;— t»=«T»i. ^Iuit -ae 

-.■uxr-Jt... -..-.; * -..■•ir^SBc. "T -■-•■ ..- r;.; -a, y^-ml Zj^ II -B 

r !■■ "7 "^ J-.' ■■■ ■« \^-f^r :- Ml. ■■i'i-1 -iS T =■ T 

■iJ It ■.o ^ -f— i ■ le -ji;i.ff » u.i .-- j.-?;^ai -:£ ton. Tat ~la 

o OkiB xoal J( ^ lAiut. 3i:ui« ''•il; i— nrnii. appr a pa^^i^ 4 )■. 
.^BB Tfcwn voi^i aaanM *■• -albmo 
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UKETINQ OF THE HOTAL ASTKONOMICAL 80C1ETT, 

Wednesday, 1900 April 11. 

Mr. E. B. tCxoDm., I'nn/lmt, in tU« Ciiair. 

Stfttaruti H. F. Nbwall, M.A.. and F. \V. Drsosr, M.A. 

Tub Minutes of the last Meetiiifc wcro read nnil confirmed. 

Mr. Diftvn. 78 p(v«eDts have been received «iace Ihn datfl of 
tlio Uat Mc^iD);. Uf theeo the following oiay be iii»nttonod 

r;i«ily. From the Lund Observatory »o have receiviil a copy 
thM ubstTvatious oiadL- for the Atttrouomisclie Oi-HcDfohan 
CUiiogu«, Zone +3Sf to +40°. From the Aiui^rifun Nautical 
Almnnnc Oflice we have received the Epbeueria for 1900. We 
bftre bUo rtvuived the Volume of Greenwich UbaervittiuiM I'or 
1897; the Cape of Good Hope CataIogui3 of Zodiai-al Stnw for 
epoch 1900; ft Inference Calalogue of Soutberu Uuublo Store 
compdlcd by Mr. Inn«<§, published as an appendix to the Caps of 
Good Hope ObaurvatiuiiH : Mr. H. L. Kice of the American 
Nsutjcnl Alnmiutc Office boa sent us a copy of his new bo»lc called 
* Tbtory and FrHCtice of Intorpolatton ' : we have alsu a nu'mnir by 
Praf. SchiapareU) on his obatrvalious of Mars in iS&H : a volume 
from the Touloiue OLservutory : a volume of IJoub!" Star 
Hmmim from Prof, (jlasoiiapp; threo volumes uf Obmirvnlions 



from tic HarvurJ Collcjje Observatory. There baa sI.-mi jint been 
receivf^ an ciilnr)t«-mwit of a negative taken by Mr. C. P, Butler 
on jjrd Novciniicr iStjij, of an eiplodiuK meteor, wbidi »bow8 
both thv cxplonion and llie cliaii^ of the track afltir the ei- 
plo«ion. The Kuyal Mr !w>ru logical Society lian pn-iwntod w 
whb a sprctnii.-ii of iheir Jiibil<-e Medal, and llio Partii Olwrvatory 
bu Mnt m a hwdikI iniilalmcnt, 14 cburti*, of llieir enlarged copica 
of iV»tTogriipbi'; Chart PLiICii. 
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Ike PrtMitmi. In nakinf; you to rrtoni roiir tbaiika to 1I10 
ilotiorM of l)ni>f. [in-n^nts, I noutil liko to mak)> a n-miirk U]M)U oiie 
prmcnt Ihnt wi; hnvu Tncnivrd, iia&ivly llic Olli part of thi^ ni>- 
wrvBtions of Man hy Scliinpuntlli. Fron a rvcrat li-tl«r I lisie 
hftd from I'roF. Kcliiapnn'lli I Icsrn thnl tWif utU b» uui; furtbiv 
piibliirnlion of )ii« obm-TTAi iorm uf the ["laiM-t Mim, niiil tlui will be 
ibw liwt. 'J'h" Sofi«-tj- will n-grol to hrnr Ibnl ovriug to raUiDg 
o)T«igbl hie oWiring cari-er in coming to nn cmi. 

TAe J'ntidfui rBllitl upon Mr. Itutlcr U> explititi llw pbuto^nipb 
which he hnd prrwnti'i) to tiio Sociolj. 

Mr, ItutUr mid thnt tlia uriginnl photocmpb vrm* Inkm with on 
ordiitnry csmoro plccuii 011 ft wiodow-iall, un Oiv night irf 1899, 
Not. 33, M) lliat il nn» lokvo with |>nicl>ra11y innluilnncoaii 
expoittro. Tbp MiUrgcmrait u-ns 81 cttitn'-trr*. Tbr mrlnor wm 
men to fiUl \>y uthcra, tbotigh not by hini>i-lf. A* it msticr of fact, 
bo put Ibo ounont on Uwi window-«i1l anit wvnt t«> bril. goi tip 
bafoni it wm light nod itbut tho cnmora up. Ou llic .^lo^lUy 
moniiiti: following ho <lovflopocl tiw pkt«, wjtb the rwiilt sbown 
JD Ibo phutogmph. 

A fetlov. Whnt wiw the \em* rtni wptv niing? 

Mr. JivUer. A triple ncliMicnalir <ioc from an opera gU w. IV 

CIngrnpfa wks tokuu on B.n gnlinari' alow pbuo. Though \rci. &! 
th Kvtitingtnti, liarn bi-vn wmtehing for mirlcora •yst^inatinUjr 
for t1i« lari xix yenrfl, nnd I unil othi-ni hnve worked for eerroil 
hoar*piU!b nifthi, ufiiig 10 j>lal(M itiiii;bt. wc have nBr«r got snngk 
intil, i'tii>)>I thia, wbkli wHi got acriJenlnllr. 

Thf frnitUnl. 1 luu sure iMi will juiD with on- in rongnUn- 
latiiig .Mr. Ifutlor upon )m i<ikti«tice liaiing beon NVDnl<^ by rnxb 
■u iiiier>'8liii(; r<~>ftult aa this. 

Mr. A. Fi/ti-ler thon ivmI a papti* On the £ffecti of Stttkc 
Rtitatioi) Bud Bo<rolulioii ii|>on lb<> Spectrum lin<N. 

tt WM pointed out by ^^i^ Williain Abney in 1877 that 
ftlt*t tit>on its upcotnim of the rotation of a •tar would bn t 
\mimivnm^ of all ihi- line*, if llu> »%'it of ppTolotton he not diml*)! 
towarda v». A liitlo bicr Ibr ibniributton of inlnurily in a line 
brwdMtMl in thi* tnannor «a« innMlieatiHl by Votp^J. biit *pn-tra 
•atisfyiug th» ro>iiditiaai ww« tboti tinLtio«ii. Soniv jinu* agtt. 
howirvfr, I'rof. Pirkcriu t«)tg««ti-d Uiat rapid rolnlion wouM 
tfaplNinlb«|W(nilMhl>MO(tha*pMlninof n A^ke. whtr)ih*i) brra 
notrxl tn ib«i Hiu-nmJ photoi;rap)ia. and ibo nta* «iptui«ltaQ ha* 
bocii >il»pml lir Lockyrr >iid Voi^l. In vi«w of Ibo M«iUt 
applintion tu ollwr pn-«ilur •(wcink it baa h>vn thima^t oanrahlp 
to liifW'tifiatv IIm<w> trft<ct>t mora cotuplrirlv. If alF [Wla uf ■ 
ptu bnt.' If'-- -'-■■ •<■■••■''- ...'—;'. .I.-' 't,ting M|oal 

cotDiKKHnit ' ^firndiraUr 

*\-,t 






to 
eooummg 



li 



- unti, tiw coaDBamt 
■'M fnm a mimlM nlwi 
imr •!« Bi'fwan as ■ anilorsl/ ilium*- 
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Ut«<] disc, Ibn int«nTil5 of a broa^t-omj lUrk linti nt any point Jn its 
Mi4lh will Ix^ )iro|M>rttoniil to Ihv diorvl rnnUining jMtnta of 
eortvBiKimtirig otimiHHM'tit tclocil]^. Thin, inking ibn inttninitv nt 
llic niiiictli! of lh« litu^ ax unity, it will fnHpofT tn tern at thnralgr*, 
but cvvti al niiU'-tiiiithx of Ihn ilialanco from Ihr niiddin (ho 
inieiisiti' will bv at much iu> 0*^4. IF thr nitKiilar vi;Wltii>« ur« 
diffetviiL in clifFcri'nt UtitiK)<'ii.iM in thi- Sun. the limv u-ill fadr off 
inon rafittlly tnuanli tlir^ cdgi-s. Thu pfTrct iipoii lirixbi linn« 
would apiKtnr to b<^ diffvri.uit from %hM ayuin dnrk lines. Tlip mo** 
int^rt^xtinj: rnxf ix ihnt. in tr)ii>-ti tiii^ l>riglit< iini- ix ii.uiini<-il lo im 
lirrxlutvd hy a niifll »( v.iponr «urr<>iinding s »]ilinriciil nurl'-ri*, the 
vdixi of r<hiati(>n U'iiig to piuducB a broa.(l«ncd lina with two 

axtmn of intensity, 

Aoct Dot mt-m unrcn.'innnbl* to vuppn*); (Imt xomo of llio 
ny -ijR'vtra wiih diffn«i» ilnrk tjnirs, whioh atv nou- known, mar 
be L'xpIiiiricMl by rnlatinn, i-npi-c-inllv v ibc formii of thij tint'i> ni-^1 
not bi- iittHTiKcIv iitrtilicsl in difFcri'tit ntnn^ Ag:iiin, in stnn of t-ho 
y Ciii»io|x'iur rin«, w)i<Aro the bri^'ht line* of lirilri>g0n are double, 
all liie dark linv« atv inrarinbly wi(|i>, n> that rotation mar pnrhap* 
«xpbuu tbi- |ip<Tulinrnpiii.'»rBncps of both ibo brielit nod dark linw. 

Jtf. Jt'timU. 'I'brro :irc iindoubtwdlT n ptvut many rfl'ci' of the 
ilifiiiu; i>t*'llar .ipcKTlra that ir>[iiiirB«Xp)analinn, and Komctbin!: on 
tlM hnm Mr. Fnwlcr bav gijgKcutwi wvms ivry natiirnl. Theni i« 
cvidi-iillv a rotmidfi'iiblo claw* of dlar^ in which the ipectni »boM- 
dilTuK! linn*. An Mr, Kowkr bii« pointed out, a Aijutla.* i« an 
invtAnctf, und »nv mar uIho tui>ntioii n-rlnin otlii:r ulari. HUi-b 11* 
|] and i I>vi>ni<,<iTriungiiti, Ac, m similar; and we bavi* a di.<liniln 
»<•( «( p)M-ti(ini<!)in tbnl want cxplanalion. Mr. Fouli'f, foMovriiig 
l)l«< lin<-!i lirst laid down by Kir Wiltmin .\bncv, r'topbiuilM tbu 
(KMHiblcT explanation by mfi-n-nt'e In rotalion. and I look forn-nrd 
10 BludTliix bi.-< pn]wr in Kn-ntiT d<-iail. With rru[i(rrt to tbn 
ilouMiiijt of Ibc linshi liiutu in y (Viinpriii-, iho thing « bicb slrihi's 
m« at firnl niiibL tn bia rxplanntion i» that, bf ii> dciiline; with a 
VDry ideal «aM% \it.,n maun of gtui which i* mppnicd lo bo tuiiittinj: 
liglil at ibi.' sanii^ rair from ni^fy pan of Itm man of mN— that i*. 
iuiit<|)(-iid''nl (if Ibc distann^ Iruni thu wnirr, and, if 1 tinditrvtand 
it ftniiht, ■•^lunlly (mnx|>ari^nt thnitighoirt lite man.*. Id* lakvc no 
RfCnunc of the atiwirpiiiin by HiipiTincnintirul IsTrr* nf tl>« licbt 
iMiiitird Inna tb<? Iiiyeni down bdou*. In nn* nui- w<i miul all Im> 
ebul that Mr. FuuW bii.H got his i-vi- ii|ion tbia pnrtii'ular M-t of 
bi'ta, wrlmJ) i.i>rtninly diim mitiirv (■xplaiiBli:>n. 

Mr. CrommWiN. Mr. F'lwlw has n-frrrt-d to tht^ ciun of a «l«r 
nivolving aUwt anotht-r. It MH'in* that i' a star ri'volifi* withiHii 
roial-ion, t?very part ij rooiinj; t^ ihi' olKm«'r«l tin- wimi" rati-, 
and 1 do uol uiidenland bow tbut will prnduoi* a dilfiisviM'M in 
1I1H linvi. It s^'Qiit to mv that the rffnci wiitild Ui to only »Iiift 
llir lined Nidily and not to incmtsf itii.- dilTii*ttiip»*. 

Mr. M<i»nii*f. 1 wu T«ry glad lo li«ar that Mr, Fonli-r hnd 

U2 




196 



Procetdhgt at STefting of 



[No, i9S. 



tahoD up tbi* enauiry. [t in an eiccedinijlv tntprr-ti'iR^ nnp. anil ( 
was psptMriall.T iitea*^! nilh Ih* »pry pi**tT eiplinalion of tli^ 
doubling of ihe bright \me* in Mars. I should likp, l>ow«rrM', la 
so tbrouf;h th« pnpt>r In detail, because, rrom just lintraing; to U, 
I could Dot follow tli^ intrnititr curre, wlii>-fa it seem* to me is the 
oradal tnattt^r tn liie whole prciblpin. It se«iD«^ to tnv, from a 
first Rlarien at the matter, tliat (be larintioiis in tho inteiisitr fmn 
the centre of the lin« to the outside mutt be wry gr«at, *o that I 
did iioi aiiHi-ipate t!iat Ibe bivad«ninf[ would b« to dmHimI v 
Mr. Fowler says. 

J/r. iSeabnAf, 1 did not quit« nUHt wbetber th«« wm a 
riupliv-alioii of tlip briRlit line*, and nien-lya widening of tltedait 
liitns. IVrliaps Wr. Foult-r «ill tvU-r to fliat. 

i/r, Fauittr. In uiy anxiety not to lake up too mucb'of thi* limp 
of Ihe Meetiiiir. 1 aw afraid ! tut my i'Ji|datialions ralbertoo thort. 
As rejtanli >Ir. Oommelin's reiuarit tliat the revolution of a •tsr 
will not affect llie form of the spertrum-lines. it s*«ma to me that 
III the case of a close srsteiu ihi* nearer part of tlie star must pi 
round the orbit in the same time as ttie outer part, althoueb it 
has a ftliorler diataiioc to i^o, so tiiat all parts of the star would not 
b<! travi-lliiiR ul the same ratn. WitJi reisard to tlie apparent 
duplii-ation of bri(;f>t line^. as compared «ilh the simple broarteniniE 
of the durlc liiie«. 1 mould point out that we bave a ivry different 
diniribultoii of effeelite vapour in ih" two cases. 

While tlie dark tinea are produomi by vapours in front of Uie 
•tar, tbo bright lines wiH bo i-liicflv piXNluc^d by tbeiBpours round 
llie lintb, and in tba latter caae th<-n' would be a pr<>potw!«niu« 
of vapour having nnrly equal velociiifs at tliu approaching and 
rt-op<tiiip limli*. 

Thf I'f^idint. It i« quite clmr that titia is not only a very 
inlerwling subioct, l>til ono of coate roniplexlty. nod we cannot but 
be grateful lo &Ir. Fouk-r for baring giicii ta much aMonlioii to 
it, and for having introdoopd thin paper for our conndcTBlinn. 

Ptof. Turner. 1 would like la put on the »rreeii a diagram 
phirh may be intortwting to thora abo are going to obaerve Ibe 
(t oclipee. The n<«ult iflato* In the pbotogrsplis of 1893. and 
it |sre« a (tenoral i<l«a of th'- brigtitueu of Ibe corona. Tho 
brightDCss was riauntl^ di't^-rminrd bv Dr.Tliorpe. in ii$6 and in 
iSijj. with very similar n-NullH. Dr. Thorp*- «i««8ur<il ihoinlriiwic 
brigt>ti>o#ti up lo almut «ix-U-nllis of llio radiiM of iho Sun from (he 
tiinb, but not aithiii Ihni, and fon*it|ti«'iilly from this point lo tfav 
limb "ecahni4 ooinpare pliolt>i;rapbic r>-"ult». For thi- jiortion 
wbent th'-re ia corapAriBon, tlm rmnll't an' *ery arconlant. 8ir 
Williuu) Abin^r Ims eiprewied hi* ^urpriM' that ihi-y ahould be so 
nci'ordaot. Comparing ihi' loial vimuI brigliiiK'** wbicli •m* 
niramirrd with Ibo lo'ol photoL'raphic l>ru;hti>f>M, I Bml that lb" 
visual brightneu mtwt liave bvvn etco grcMinr nr«r iIr* liinti, *o 
tlial we ran imofpae tlie visual cum (naing ootaidewid (ollowiug 
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bi- (iliotofc-nipliic currp cloeelj-. The total viaosl brigbtoces uaa 

nk^lHnK like ibe Mnon, and tri tija1iinnttiis<^urie I baieik««umeil 

:iai tlie MiMfa i« efiual lo one-liftlt'lb of a ouaillt! an one foot. I 

im (urry tbtiL Ibe >toon bu not bwn pbotographically measured in 

It- Hum^Mky througb the taiaeappAratus, liecauMweiiavetotahe 

b»I Ml tni*t. Aa it i», tba corona aeems lo be about balF aa 

ittbt ati tlte Moou ii««r thi> limb. 

With tvpard t» Iboforoi of thi- cun-e. it follow* vw.v ii'-arly tlie 
w of tlic in^eiw square of Ihu dislsnt-u from tlio IJmb wbicli was 
)|KMiMi by wme of ibe Aoierican observers in 1878, mid wtiicb 
rvim liave since rather ilitcreilired. J fuuud tuat by [nidiiiK 
hu tt/ta of (listanpe just nilhiu the ■'Suit'a limb, lb« Ian- ot itnot»e 
Iquan.' (if tlislancu from I bat point wiU hv vtrn- ni-nr l)ir tnttb. 

Now, to come to a difTi^reiil au^jm-t. I \eiituiv<l to trouble Ibe 

tSociely suine linx! bach willi an ullempt lu cxjitain nia'licmilic-ully 

DuiexinlonLi'Ot'MaliuuAn' ineli-oric radiants, for which Mr. IJniiniii^ 

tind •<> niniintvnily foosfit. TIte inKlvoi] w&« lo lake account of 

ihii Eartli'i actiun on tue meteors whicb (la-iHi-d 1 itry vbinr to it, 

|nat iH> iiloM lid to be utaivped b^ tlie Earth, niid sni-n l>y ie>, but 

|])«vii]]j; to tl»a Hgbt and left of i1. If «c huvi? a tHatiunnri' Earth 

Mitb iiiiUtwt* puainft on oppatti)« a'xAvn uf it, ibt^n tlll^ •■ff-vt of tlw 

Farth'n attraction upon tbem is t» ili> tlirmt thin|pi. It firat of all 

,b«ii[|it ihn patbs ot the luMeora tuward-* oiii- another, and wt w« Kr< 

s dvHixtiuu, but, Be>.-ondly, it leaivi Ibi! Vflucily unuhan^d aftrr 

llrllortiou. TtiiKlly, it tiAs in ialportatil i-lTecl iu <|U>c):i<iiin)t "i^ 

psaiM^t p««l Ihe Barth. bi-cai)M thy veltjiity is BTi>alerat etery point 

whi-iu lbs Earth i« aclini;. and »o the iar4eor* are pulled pasl the 

ijutchi^. >'o»- Ibe t-banj^ ot direction, wbicli i» in nine 

t* BMtcard. may be rendt-M ni'^-lit'ible if ibe ibmirands ot 

liisirs whirb )»» 011 opposite sides me.-t tof;elbi-r and destroy the 

sttkiciiy of appriMcb. In ibe carlii-r pnper I laid luiiiil mtvm upon 

Iki- nlt<-matioD of the metvor? pa^tiuK on bi/lh sides. I now think 

ihai ibooipboatiMi 1 e^ya will not be of much acvount unle«a 

Dicrv i* Hume mutual inienclion of (he ui^ieors. It Ibt^re ii no 

iiitwrai'tiijn, and the mel.ocB ™i-e to be ri-«arJ«l Bi a cloud of iin- 

uialerial jiointH. then 1 must coufi-«s that Ibe geixrral Ibi^ry in 

not in a M;rj' siroiii; ))utyiiiuo ; but if we may lUpfiusn ihere i» any 

*iirt»( rulviioa in tbe meteorstrarm. then lbi» (.-uniiTUfncv uf ibu 

uiHt«orii uiar reeull in some aorl of neutral iuiif; of tlit? compunenta 

of n-liH'i(r pi>r}H.<iidiL-ular lo the lino of rebCive motion, iibic-b tbus 

n-uwina unc)MU(:i-d iu direction ; but tb're in alwarn this inipoi-lnnt 

•uddi-n diKplaeemeiit in the direction uf Ibu meleon' pantafce 

I relativK to the Btrtli. Now, if vk uin ^mnt that diiiplacvment 

irithout any chants of relative velocity or cbongeof dinvlion, Ib^n 

in<i:eL l)i^ viplanition ot »la^ionary radian t*. The conaociUL'mNi 

uill Iw for us lo mwt them next yearenr''i<^r than bvfon?. My idea 

vnald Im- tbat ue ppt ^railually a stut ttM-iii); ot the nietevr-urbtia 

around Ibtt orbit ot llie Kartb, the relaTive velociiy, and iberefora 
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lb« radinnt. imn^ preserved iotart. The Form«r pap^ hw U^m 
mticiaed b^ M. T. Urcdikhine in Kus»ia, >nd tW pronnt isarrplf 
to his crilicisiu. I think \>v hiM miMsken iho id-.-a «f tho parar- 
U« hu takfii Die Telocity oftlie mrtetirs in t/Kia and T«rni<a it 
bodily round the Harth'f urbif, and tind# it >loe9 not lead \o% 
Ufttibiiarr radiant at all, wLicb is quitp true. Hut ttiat i« not mj 
roppoaitiou in any wsy. Tb« papor is tirnlly a tepiv to Mr. Br<-- 
dikhine's criticism on ihom tiiM-A, But 1 liav«, s^tvtndlv, a ivplj' 
to a much men pertineut crilicMin hj' Prof- Ni-uciimK ^'bo dxl 
lue tbe houour to talk over (he tbeory at Oifonl. and Im said : — 
"^uppo^ini; tbeiv was an actiou of t but kind, it would reqaireavaiy 
loiij; time to develop; a |;;i¥at many «n«<:>uRt«rB of the met«on 
with ttie Karih to produra any aensibhi iv«ull, ^'ow before that 
could happen the general pArttirbation of the olber planets would 
Ks»rcj tl>e swam) an'ay from ihe Kartb's orbit, and tho particular 
action of the Ksrlh wauiU not have lime loaquire any considerabh* 
diiiieiti>iions,'* In the paper I i-ii'e reasons utiy I thiJik the meteor" 
ftliotild continue to pa«* ni^r tbe Kartb- 1 think the jiawage oa 
llw opposite sides of the Karlfa may liare a son of condensing effect 
on the soann lowarda the Barlli's orbit. 

Supposini; lliat wo bad a nebula with a bright nucleus, the 
iialiiroJ tenileiioy would bo to conceive the ni-lnda as condeosing 
lowania ttie nucleus. Tho conden*alion might bn sJow, but it 
would exist. It would drpt-nd upon the ineia«ticity of ibe por- 
ticlin*. Wr should cct no permanent eoiidfiiinitioii i^ lti« pailkiM 
ncvur nnruunlf nrd on« aiiutlirr. If wo a««umo thai iboae parltdo* 
■iMN-t oralfi-ct oiw aiiotber in any way, thi-n it *<«m* to me w» 
nIiouM gyt i-onileiuatioa towanla the niiilruH. 'lliAt ii not n t«r¥ 
unnatural Biip[>oatlion, oiid if we an* ailowe*! onc« to raako it I 
think we ran k<:1 the whole of our facta. Th** muhr thing wooM 
happon if the nucleus wem uot ihcm alurayK, liiit wprv therw 
int<Trniitli-ully. Win^ anuihilaliM in ibe Dointira*': ur without 
8Up|in«in;;aniiihilitiion <te t-oiilil sitppoM that tho nwl4-u« intrf^ 
uiittently pa8s--« through 'Im' swarm along a cenani delinilo lini*. 
In this rasi' the con drn si I ion would be, not louanlt uiy oito point 
of this line, but towards theliiio generally, and of courMo woulil bo 
atill slnifttT. 

To go a Ht-p furlhrr, iku rnnM thing wimld hBp;wi>. only iiMim 
slowly still, if tliH tiiin norv nut a linet' line, hoi a •vrira of linv* 
foniiing a nurfitce in thi- oi'hnta. Tlw nfbiila xuulil tlten imwWw 
towanln llif surfai-* formwl h> Ihivw? liniv. Tliat twm" »ir \y a 
fair ri'piv«eiitntion of thn Kirlh pn^MDg ihroiich Ih- inr" ii. 

It n^-itts to RID a nut uufair i>iiip)io«itio[i ihnt w>- ah « 

cm >[ llio nwami lu tlio Mirfacu in whiih lli<- I'^irih* orbti 

ji,i. '. and tlxt rmult woulil In^ ibat the uManii. ix.i- 11.I <i( 

U.'ilU! ilillil"'*!. would hii'oiiie a v^irt of ihrH punning i ! ' ,• 

I^rlh'sorlijt. t am nfrai'l 'Im> iilr«ii> 1ilil'*nii)r>- t^^lI, ,1 -, , . 

and it vim i > m the llni intinniw w 1 , t. 

of sivjng 1' "- fw' f'lr wbi'h .Mr. \>- _ ,. . ;,,, ,j 

•tuull? cuilld nut beiuipliunnl un thiion'iii.'aJ grounda. My rhtpf 
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abjm^>t wkK tliAt Mr. Di'nniii);'* cansfiil oh*nr*alinnit shmild not bn 
i]i«miu?(] by « lint I ani nfrord is niniiwt contempt by thvoivtinl 
a^tronoinnr*. 

Hut it in not thf fint oroasion on whiph ^h^orrrtical Mtronomen 
hav« *faDwn rhw iropiitipnTO of oWrioiJ fnett, for which they 
ultimiititlj fimtnl n nounH nxplnnation. When Mr, Chtmdier 
announcrNl from a »riiily of obwnntion'" ihnfi tberv wm a variation 
of latitudn tn II pxrinil of (4 m^Tilh?, thi) idea wu MM)iiti?d m 
imp"H"iibIi\ Eiilor hod chown Hmt tho pppiod, rf nny, wm to 
iDonthH, and it vrn* m>iii9 tiBKi bffi>pii thporctipsl astronomcru could 
(>« inducitl tn cimHidrr n 14 motilliV, whon th(>y bn/l been ncciitlomed 
to a 10 motilbx' p<-ri«d : wlicn, however, thpy did coTwidor it tboy 
found tliey bud mnde tbo ni^nimplinn of thi* Bartb bi'ing a riifiu 
body. Tbny wtiv "o nccintotnnd to it that lhi>y forgot to mako 
■Ilow-itnci; for this not being quit-p true. Xnw I ihkII know that it 
is •mrrditlifult. thing to nug^'Mt anything n^u- in pUnotary th«orr 
which hax iNwn vorkod at »o loiij; ; 1 do »o with the erontiMt hesi- 
tation : but my cbii^f ronton for doing 90 ig tiiat if Mr. Di'iitiing'a 
ob«<>nrAtionii »p« wvll founded tht-re mutt ho fonm eiplniiatioti of 
the axi»t4-nc<- of stntionnry rndinntin, and it is (|i)it« likidy tlint a 
Kimple cniiMi liko tliu aclion of tho linrtb may b<> iho explanation. 
Just 0* in tW previous ettsv, tbe action of thu lilarth nn pnrticle« 
or rigid bodies baa been duly con*)dvn>d; butaswariuianntari^d 
body, end th« interaction of ita parts inny causa if to behave very 
differently from a rigid body. I bavB shown qi)a)ilaiiv><ly how th« 
action of the IWth on such a swarm mny oxfilain staticiDaty 
radiant*; but thcqnanlitatiTepirimatiou of such ai-tion may not be 
ftulEcicot, that fwmnins to be seen. 

I'he I'ftikUnl. It «iM?ins to me that the thwiry now advanced in 
n^rd to it* operation, whitdi u'tiitd bring abixit an ini^r(.'tu<'d 
aamber of the swarm of meteora, w<iidd take a very long rime, but 
tli« act of producing a stationary radiaut, as Mr. Ueuuing has sug- 
geated, hns not taken a long time. 

Pr«f, Turner. I confess my idea is that it must have tnknn a 
long tinw. I do not propose to explain any recr?tit formation of 
Mationary radiants. I only learned from Mr. Whittrikcr that. 
Mr. J)eiining claiius a sTatioiinrv radiant in the place of the 
Leonids, which came into thi> sy«i>-m only 1000 years ago. I did 
not contemplate anything that bad be^ii in the Dai^libourhood of 
the Karth less than (say) some millions of vears; but 1 do not see 
why tbc-se stationary radiants should iiot bd the result of the 
Eartli'a action for millions of years. 

(M. Ihirloit-^roain. 1 should like to ask Prof. Turner a <|ne9tion 
a> to the diagtain showing the curve of brightness of the corona. 
Am I oorrcK^t in belieTing that It means that at about one- tenth of 
a diameter from the Moon's limb t>he intensity of light would be 
about half that of the Moon, and (but at a distance of one solar 
diameter the light is about oue-teiith of the intensity of tho 
Moon ? 
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/Vo/l TwnuT replied tn IIm alBrniatiir« bjr rcftttnoc to Un 
dingmm. 

('it. Burton- Uroti-n. Hie other (|i>e«lion I nboiild like lo nk in 
if tbi^ ]iticitogisphic intennitj \a not fmirtiolly ^mtt«r tlian tbe 
vt«iial inUmxitjr? lli>t is. ilo not tbe otuMirvcr* tihu pbalograpb tbo 
conntB g*t » gn^lw imprtMviun on llu-ir pkli.'o thui obxcrTnr* who 
nmliy tm the coroak ? 1 do nut fciUan- frum tbi- vinual lioo whicb 
itt struck tbnre (on tbe dingratn) wlielber Prof. Tumor ueati* tbnt 
to liQ thi! cAse or noL 

Prof. 'JWnfr. ] think tbf (rvid'-niv is ■gaintL tbnt. 

TIte Prtaidtml. Wr hiiva two »uhj(<i;tii bcfoni uii.uid w« ahull be 
nonfuMid if n*n do not ki-e|> dincusirioii of Ihou M;|iiint*i. 1 iniit* 
iWPMrkii on thfl tiillttr [mjicr — ntattiHurj [lointa. 

Mr, Whiiiitlrr. Prof. TunMir bna ttlmdy rcfenvd lo orw or two 
of tbr dilScuUir» which I raiac*] on n«ditig hin |hi|mt, liod nnolber 
\m* otvvamA lt> inn mxw 1 uuiKt into Ibu room. ] should liko to 
My (ooiclhinf* abuiit iha dilSoiJtif whicb *rcm> to tne to uive in 
oonneciinn with tbi* t^spIaoAtion n{ Mr, Itcnnii>g'a obMnralioni. 
Prof. 1*iiniiir hiu ]>roi'<'d IWTontt all doubl Ibnt if ■ ni«t«or rnttfi 
*iiffici«nlly doM- to the Knrtb tbe linxi at uliicb it meets tha Eortli 
in mibsMiiMiL oncouiitera will lie put fom-anl. If, for instuico. 
ail Oriontd nniild tiarmallv come ca October sotb. it uiU cxhiio, m 
» nHtult of thin cxpliuiation, on Octotier iqlh in iLo next rwir, and 
nn AiHithcr Muru its ortiit would W vo r!i»n£<nil (hat it wotUd oom» 
fHi iTclobw i^tli. TtM vould KTouiit fur » rtiiaJn tniitnogiA 
tha tiMlvon aluii|; tbe Ganb's orbil, mi ii will Mcniunt for IImi bet 
that ni«teariodiii)>lN.v»i-x(<u>d o^e^ Mipml tnoallM. But tbi-»> ia 
thU dinmlly in l*ri'f. Tumer'ii lltvor}' — it will only npUin |iultin< 
forward tbr tiini' of the eaco>unt(>r, bol aot tbe puiitnff lackvanL 
It will ositlain « hy the Orionid •hoold coow ewl; in iVctobfr, but 
iiol «hy iistioiilil ivmv ill Non>mber. We»boaM liaiPtbodupla/ 
Mvurriiii; nu-lier vtuch imir, aiKl ^tadaally uwreaMoc ia bntliaacp 
tmlil wf nini(- to i1h> l<if; display. waA than wiMialj dfiag o>A\ 
but llwt dop* nut acvcrd uttb Ur. IhWB^t nt—ilini« 
Mr. Itntiiiiitg tail* u», itt tbo nae a< tbo Oriuold mutna, iba 
nwtoora biigiD lo sboT in Julv or A u g—t, aad (to on mu) tb» 
Mlo«iu|i »)>rinc, ttatinc th« maanBoa Am^ in tIdoW; aad 
ttiat r>Mn9 to In* tho difBmttjF in Ibv mti^ ct (W aeNipiaBr* ml 
tVof. Turaor's nxplanation. Aiwlhw Oamff vrfwrMl to by tka 
l * r w iJotil ua> th ■■ lid nqnin mShaaa «f f«an lu p ro J ao 

■n vllw-t on IV- • Ummj. nan Pn4. Tanm ahova hm» 

tlw juini* c«n Iv >i;i|.U.\<d RTadaaUr aint iIm orbit, bat tb«r*> k 
oaa plant at ahtob ikat pnHno wM «(m aol tbat t* Ibr pooit 
wbotv Iho motour taii»t, if tl caaitnaad it* palb. - it, 

Hmw ia rvt ■nottiM' (irilioil pofatt* —wily. «b>. la 

of lk» Bwtror i* tanfrtitMl lo tjM artri. Tbi«N v* ite chad 
(KAcnhMa vhidt at prvarot atend tk tba vi^? «| tW ■Haftuaa a( 
thalbaonr. 

iV^. Titrmtr. Tbo («w «Wi tba B^rOf* ttraei. t\m 5«aa 
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would be comparetjvsly nre, ea Ibe plane* of tli« two Ofbits would 
luT« to coincide. An nfianis pAMuig the apex or tlie orbit, 1 
iWRMDber Prof. Alexander Uerachel had alw «ome dilBculU : tliix, 
nuniti, only happeiu whun the piaite ol* t)ie meteoric orbil coincides 
'witli ibnt of tbe Btrlb's orbit. Ak regards tlie Oriouida, il »een:i8 
to Bin poesjble Ibai the radiant ia i«aliy extended all round the 
l-^rlb's orbit, but ia a|ipar«iitl> inactive for part of ihe year 
ijwivly Saoaiine the mdiaul is nut viaibl^ bring loo naar the Sun. 

Tk( l\esi(ltnt. Aa Prof. Turner baa said, tbi» ia a purely »pecu- 
l.ttiie paper, but it ia txiremely interealinh'. and sueb papers lead 
to d)*4-u§iiona of tW kind ubieh we roost valun at our Meeting*. 
An Tou all know, there is to be an eclipse of the Sun next month, 
»»d on that onmsion the A*lronouer Royal and 3jr. Dyson are 
going to Portugal to obserr« it; and » we shall not have tha 
pleasure of liaiing Mr. Dyson with u» at the next Meeting, I will 
a<k him to ^ive us some infonualion na to the obaervatioiis it U 
proposed to uudie. 

.lifr. Dyton. The Astronomer Hoynl ia coiiig lo lalie photographs 
of the corona on n large scul<.% and hi' in iOhu taking Mr. Davidson, 
of the Boral <)b»er«at<iry, lo lakL- ubDlu^raphs on a Moall scale, to 
obtain eiiensions of the corona. The uurk 1 am Ruing lo attempt 
is the photographing of Ihe spectruai of the flash and of the corona, 
and U Mmilar to that danv by Cafit. 11 ills in India, and the sanio 
BpectioBoopes vrill be un-d. 

TMt Prttident. I uin sure ve shall all with Itfr. Onon eTviy 
ttuooHM in Ihe observations he is going to undertake. The time m 
totality i* extremely aliorl. but no doubt tbey nill economiie it and 
inakn the best of it. We wish them all good fortune. 

Mr, fjfiBk then read a jiapoF on the orbit of the double-star 
f] 8S3. This syatetn iva« thought by Dr. See lo hare a period of 
SJ ye*ri>, liecent obitenniiong, nnfurtunately, did not nupirart 
l£iit poriod, but showed the period to iiior« iienrly a|iproBcb lint of 
Prof. Olasenupp, lii., 16 years. The ilillicutly arise* from thofoct 
1h«t Uie components are of the same maguilude and lery vlnte, to 
that the observations may be liirned through 180°. Indeed by a 
careful arrangetitenl of the HrgleA up to 1S91, a small period cau 
l<e obtained. 1 Dia);ranis nere then thrown on the screen showing 
wrors by equal area", Ac.) 

itr. J.rm» then said the paper on observationp of double atArs in 
iSi/9 made at tlie Ureenuich Observatory was hardly one (or 
Tvatding, They were uiade with tlie iS-inch equatorial, Alto- 
jrrtlicr 563 pairs were obMTved during Ihe year 1895. of which 
130 Were less t*ian lialf a second of arc apart, 1*4 between half a 
NOoimI and a second, iz6 between one ve^ond and two seconds. 
So betuoen two seconds and three seconds, and 103 over three 
wcouds : (bat tnxt number looked rather large, but it was made up 
of sUn like Aldebaran, f] Cygiii, and distant componious tu the 
luM paint. 

Jir. A, B. //tiJtigav« an account of Ids paper on "Obsertftlions 
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of the Leoiiida ma4e at tbe Cambrid^ Obawnlorf an 1809 
NoYember ij, 14. 'S" Prppsratioo* wero mode at OimbriiIp< 
for obaeriation of the lueteors bv aeriiral nienibt^n of tbe XJiu- 
verslly. and Mr. Hinka explained the metliod adoptwl for making 
charts of the stars, and showfd the relative adtanb^^ for thw 
puriMMe ol different melboda of projection. 

Tht pMide^t regretted that the lateoeas of the boar did atA_ 
allow remarks on this inCereBting paper. 

Tbe folloinng pnpors wore unnnunced and partlj- ntA t— 

ff. B. Twntr, "On lli« Sutionarj Radiants of 3let«ore: 
Reply to tlie CrilicHin§ of 51. Tb. Bn-dikhine. 

O. W, Uough. " OUervariuuJt of Spoia aod Markings oa 
I'lanet Jupiter made at the Ueatbura Obsemlory.' 

T. LfuiU. *• On the Orbit of fi SSj." 

A. Fowler. "1'he Etfeds of Stdlar RoUtion and Rerolutioii 
UpoD Spwtniiu-Lioeft." 

A. Stanley iri/Uoin*, " TUe Etjualorial Current of Ja|nt«r in 
1898." 

A. It. ffinl-M. " Obaervatioris of the Leonids made at 
Canibrid}^ Observatory on 18^9 Xorember 13, 14, 15." 

Jl4iyaJ tJlsentitory. Orrennridi. " IfesolU of M (L-roiacter MeaMir«s 
of Double ijtars inadti iit tbe Year 1899 with Uw >&-uiirli 
fwctor." 

Hvtfil ObttTtyitor-f. Gr^tnwteh. " MeasTirM ot Double ftl«n ' 
from I'!ioli)Ri'npli» taken at lite Royal Llh'en-alory, fireunuich." 

W, K. llnmmrr. " Coinetary Ubserratioos «t tbe Lirerpool 
Obsenaiory." 

//, f. /'' ""'-. "An Appltcntion of Projective Oeotnetiy la 

Binnry-Slar Orbits.' 

Tbt following gcntlmuta irw elet^ted n Fellow of IbeSodott'i- 
noma' C. AimA, SomvrriDfi. Writs Road, BaUi. 

Thi' (iiDowing L^wididatea were pro|iosod for election u F«> 
of tlw th>viuty :— 

£. y. G. ^Vtm, M.A., P«IIow of and Ln-lnrer on As'nmfWij : 
Unit-ersit)' College, London, (iu<lwin II>>u<h>, St. AugaitiaeV 
AvMine, SouMi froydon (proposed by II. V. NcwallV 

Fvr**t Hay MvulUtt. Ph.l)., Iiiiiruclrir in Astranomy at tba 
17iii*er*ily of Clikuuo, L'.S,.\. (tiru|HMM>d by fJ. R. Hale). 

n*. //. I'MrMll, |ii(:lM-r (trado ."icli<»l. Dalton-in-l'urnMs (| 
pueed by iL A. Wn^sell). 
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THK BRITISH ASTHONOMiCAL ASSOCIATION. 

Tnit Sfth onlinar^- Meeting of llie tenth Senion of tbo Aaso- 
Halion vra< hi-lil at Sion Colle;^ ori Wednesdaj. March 281 lh« 
I'n-sidciir, Mf. If. //. Maw, in tli* Cliair. 

Six nan- meiuben vere elected, and the names oF seven CaiKli- 
ilatoa wprp pused for suspension. 

Tht Prftiitent announced with r^i^rat ibe r<»if;notion of one of 
tlMvir Het-rvlariea. Mr. 'Scbooling, oujug to prmaure of bu*iiipi>» 
•mgaepiDent^. 'Hw ileetiiiK pMStd a faeartj lote of thanks tu 
Mr. Schooling for hb Mtrvii-vs to the Assoctalioo. Tho rr^idout 
then announced (hat (he Council bad eltMit«d Ur. Cconimolin in 
Mr. Schooliut;'* ]>la«^*. 

Mr. .Iffluiwfcr sntiuuiiivJ the failure of the Rolipra Coiomittoe's 
negotiations for i-hari«riiif: llie ' Ta^u^' ntrinjg; Ui that vessel and 
her sist«F-Bhip, the * Nile,' both having been rvqiiisilioned bjr Iho 
Ooviymraciit as troopsihips. TIkej had also taili^il to secure a 
«inall«r strainer, the 'St, RognTald.' from Iwk of suDicient 
■iip]Mrl. He thought, Itovrever, tlrnt that should not deter 
Members wlio had nwdo up their niiiiil* to observe the eclipse 
[nwD doing so. "XhtK iA«ru seteral routes oiien. altbuuf^ti tbey 
tould no Jooger go as one larg;e party. The Kut ul Mail Co. had 
written to mj Ih»t i( a partv for Oporto were uiiMle up for th«ir 
boat U-aving Smilhaiiiplon on Alay 1 1 , they uould cuil at that (mrt. 
A return •icnmer would leave Lt*bon on May ,to. 0>ar was only 
I* 40* by rail from Opurloby (be 8.15 train, and there wert-sevural 
ttaiiu bBi^k in Ihu nftoruiMn. Oporto might be r^ivdi- tlio boMi- 
atmrlers, or il might be possible to hire a liouse at Ovitr. .Mssara. 
T. Oook Jb Sons were arranging a lour to iNavntinora!. near 
Tttlnvera. Another possible route u-ss to Uibrallnr by P. &, U, 
■teainer. and then by rail to AlcaMr de San Juan, about 15 miles 
fn>m the cuiitnil line. There was aUo a line of steamvr* dirvcl to 
Alicantr. Tli4Te u'as an oierbnd tour amuiged by Mvsws. Cixilt 
A Sons to Algiers, snd (here weiv two lines of sti.iimers ninnin:; 
froRi l>iTer|>ool to Algiera. Mr. Maunder tru«ti;d that any Mniibrrs 
alio intended to go out would t'ommuiiicale uiih bini in vtder that 
Ihey might Argftnir^.- their oluervaltons as iboroughly a* powiibk*. 

J/r. VnnHHiitin gave pnrticiilnrs ol nn expeilitiou that was being 
urang^l by the t'reneh Astronumical Sooiely. Thi- prio- a( the 
trip to Alicante from Marociltes ami batk w-as a littio ovrr £t&. 
Of coiirx- Members would Itsre to get to Maru'dlo. but it was 
lioprd ihnt n-timt lirkeis al single fores would bu pr»rur«blr. 
Tli*> cxj-tlit'^-n !i-ft Mnrseiltes oD May 31, n-lnming .May 31. 

' ■ was a wwrce of gr«<3t r»'gr^l thai tin- A«n- 

finl . ; <;i bad bad to bo aboiKlAn'-il. but thi7 w/trn 

•It 1-Ui^ to Mr. Mnundi^ for tbo imm«ii»v umvuni 'if 

I I undertakeH in i-itdoaTouritig (o nrry it lliriia^h. 
■Tn> liad wHuu siiggi-fitioDS to msK<- a* to bow ibe iim« 
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lui^'M be«t be enkploved between April n and Ihe iUt« of tlie 
eclipse, if any of t>n>iii tLoiB-ht of adopliog tlw Oporto iwitc. 

Mr. Ch»mhtn batd lliat att«r consulting fri«oib coDnect«J witk 
Poctupi], lid had oi>iue to the coDcUision that Lisbon waa not a 
pluc<> worlli ([iitu^ 1o, but Ih&t at Oportu tb«re vm a very good 
opporlunitT of loo^t pT^asaiitlr and protitabty eniplopng tbo ti 
bi>tu'eei), &sr, thl^ 1516 ai)d i8t)) Maj. Oporto itaelf waa an «x 
oaediDjily iiil«i«»iiii|> dly, and eoine 30 or <0 milet sou'b tbei 
weretwoof tlie m^>^t beauliful specimens of Gothie arc*iit*clu' 
in Rutyipe — Dalallia ami .Alroba^a. Anolber point nas Uin 
«Itliou){h Uvtr voA M^rv doxe to tlw Allatitie, fogH u-ens not to 
fCEired ill the tuouih of M>kT. T\i« fare from SouibamgrtMi to 
Oporto ani) back bj Boral 31ail Co.'s boats ma oulj Xio 17*. M 
and the wbol« trip iiwi not "Wt more tbao £tO. 

The ttev, S. J. Jnhtuon coitltibuted a paper on " SitiifTestions for 
Ibe Obtervaiioii of the Partial Pba»p of Ibe Conitii^; Ec-iiiMe." He 
advined obMeniiig: — (i) Tlie timed of fir^t and Ust coaiaeb 
(2) AiiT irn-gvlanliea in ibe dai^ limb of (be Moon; ($) Es 
riuDy if any of the blaek disk of the Moon «iuld be aeeu outaidi 
thi- Sun ; (4) Tbt- ;;lohu!ar form of the Moon when supi-Tpoaed on 
Dif Soil ; and (5; Tho eorlMSt vbibilit)' of Venus n-ilh tbe naked 

«.'«■ . 

Mr. Maandfr mid tbcrp wa« on(> observation «'bkh lie tru^lcteH 
u-otiUI \ie. atlrmptnl in Hn);land during the partial fwlips^ bere^H 
lunidy. ptii>'ot;nipbtng Ilio oorviu at tbe lime of grtatrst ob- ' 
seiiration. Hn' tbmi^lit it nould be ndtMable to cover Itf.- I'ntirv 
disk of Ihe San with a d<npbr>u;iii pliired n< near the pritr. < 

as possible. For tbi« it uouM Iv dt'simble to have 11 p!i<> .' i'T 

r.iut-ra uf cou»<id-<rjM<' focal Irnslh, and to do i( effectively Iben 
should l>u a BuiditiB leleacope rigidly attucti«i to it. 

C«f. Burton- Brvtun atltxled to probubt« ditHcultlea ivith tha 
rastonn aiillioritiee In Spain and I'ortusat, and hoped Hat Ibi 
oniciali uf tbe Brili*li Astronomical Association would mniniun* 
ml*! with Ihe I]rili«li Consul* nt ihe different stations uitb I 
vi«w of getting iheir instrauietits passed through withui 
dilRnilty. 

itr. Crtmitntiiit read some notes upon "The JCodiacal Light and 
(ief,vusihein," fwin a paper by Ur. F. J. Utii/ltUit (cooimuulciit* * 
to Ihe Neo'Hotilh Wales Bran<-h nf tlie AsaocialioDl. Mr. Ifaddti 
mid ttiat in the clear air at s^a tbe Ltfrht u'as seni (o mudi 
ndvanlage titau frani most placos ashore, 'f'be cone* 
Zodiacal Light were goneniiry composed of ni'lky .<hi(s 
contrasting reoiirhably with tho sU-ely white of lite (isliiiy 
bard first Hgna of moonsbiiM". TI10 briir'itt'?t porliiuis of I' 
/odiamt Ligiil fpeiqiiently surpaMed thMe of Ihe Oalinv, and «■ 
tmvn before it in the evening and alter il in ihi- monunf{. 
iiUMiber of obsorvalions bad aUo be«n obtained uf Cmltaval 
nvitlenlly due lo thi' Moon. 

A rvport fnin t'"/'l. .VufisnoftX, l>in'i-(of of tSe Jiojrw** 
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Section. WM re»d, in wliicb be appe'alixl fur rei^rutls for the moIiou, 
uid ftuggeplMl olMenniioii both at sea auU uu sliure during llio 
roiniiii; eclipM ei]>i!itili<)ii«, 

Xtf. M'.tuitJtr M»H \etj f^aA to Sod tbe l^duntl Light Section 
wao selling to work. He was niiicli intertrjleti iu Mr. Bayldon'a 
obaervatiotis : be quilu cuiiliruieil bin (lescriplioii uf Uie soft 
cwAU)}- lint of tlie j^iliucitl Li;;lii aa cuiilniileU with tba st*«ly 
light of ib« Gajoxy. lUr. ItujtJoit wiu nut, uC oourae, Ib« 6rst 
obaerrer who had deacribed a iunar ZodiwinI IjiKbt, but thd 
obaerratioos, so far, had been ho few »< to be oputi to queation, 
tuiit th« subject watt uorth fiirth<-r tiive«lii:srion. 

itr. Ooo-Iaert nad a |)a|>Rr oji " Tli« Du[i!imti(m of tite Oana]! 
of ftfaJTB." iu which Im <iu|i ported Prut. PiJkcTiii^'* view that the 
ut|)acity for iveini; duplicaiionv dLolinrtly ua« a pernoaal one, 
which some tibserrvn potitwsed and olhen did nut, nistaneintf. a:* 
aa illiuiraliou. tlu! fact ttiat &Ir. Slaiili-y Wilttumi cliarled 84 
narrow lijiht sireaka <m the flour »f the liinur crater PlolemauK, 
wherettd hid on-u ei(icri<!ru'e, and that of otiirri of the meuibern of 
llto Lunar Sociiou. [loiiiled to Ihc! iulsIquco of only two well- 
defined atreaks on the lloor of that fonnalion. 

Mr, Maiin'/er »»\d lie made a few experiniitnta aoino yean a^ 

on the I ill it of fttt;1il, without <>j>ti«al oiif, for amall obitK-tii, ami 

I found thai wliereaa l)ie mtiallt^t dot that one ri>iild <H<'ar!y iiiw 

^Ktb tlie eye mu.it xubleixl an antc'o of about 40 anc"., he was 

PHbrfevtly consoivu-i of a line wliHii it only h.-ul s Im-adth of about 

^9pci. At ilienmH tiiae it I'ould not be lalled ditltnct vision — he 

was <s>nwious of the line, but ii wa« itut abarply dclincd on the eye. 

.Vr. Ch'itabfrt read some extracts from a Beport of the Coloured 

Star Scctioa, under the lltteof "A CnUlogue of Red » tare for 

1900"; and Mr. Mauniltr read porliona of a report of th» 

^et«oric Sectioti by Mr. W. F. Dtnniwj. 

^V A paper by Mr, Oauin J, Burnt, on •' The Proper Morion of 

^Btars (ia wbii-h tbe writer said that, m faras the evideooe dorived 

Hlroin koown proper motions waa of value, it waa entirely in 

■coord with Ifae hypotbeaiaof a limited stellar uoi verso), concluded 

the pttoteediaKB. 



Iir Tueaday, the 3rd instant, tbe Royal Hoteorologionl Society 
lebrat^d iti Jubilee, hnviog been founded on .\pril j, 1850. A 
Hnawmoratiou 3J»«tinf; was held in the afternoon at ibe li»*ti- 
tutioo of Oiril Kusineera, Great Oeoreio Strwt. ttValmrnstor. 
W. C. J'AwJow WMiam* io the Cl.air. There wa* a Urpj 
i>Uiice. including delegalea from a nuniU-r of other scipntifie 
cielioe. In view of tbe Jubilee, the lat« Mr. (i. J- Symowa. 
L, waa uleoled President at (be Annual MuclJnK on JmmT 
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17II1, but owStig to hia tx^iiij: (Mird nilli pnntlTiiii ho wm obliged 
I0 TMigD tbR ofBtNt. Mr. SyiiKMia bail, bnwcTer, ni^parad an 
AddrwM giving a bri«f luKlory of the Societjr, whicb I>r. Williaioi 
nwt, nnH tbeii nddi-d Roiim rt-ninrlu of liia mm in npprvpuliou at 
Mr. Hymnoii anil niau un \\\v work of Ibn tfocii-l;'. Mr. StiiiODt, 
lifUT o-fcrring I0 larly utithor.i iintt ob»»TV(T», xtnlt'd that the ti 
l^glihh Mrti'iirolof^icul Sucidy ««>< foiiiiiKxl in 1813, biit it 
langui«b<-d »nd iliud. A m-ct-nd Sin-i.-ly wux fnrntrd id 1836, w 
likcwuo ntumiiicd in «xiiiloi>t-it unlj for • Uw yc»tf. I'be 
Socioly wn-H foundvcl on A|>ril 3, ili5o, by Mr. Jiini«» UWaIii 
K.H.S., «itb tbi- oo-djH-mlion of Dr. J. Ij«', K.H,.S„and Otli*. 
'Riis M*(ni nilli'd Ibi- ■' Unlish Jili-lt-ciroioj^cn] HocictT." but in 1 
iihcn B Koyiil C'bnrt^T uu-i iibliuiicd. \hf matf nnii cbau)^ 
"The M"liwri)Io(tio«l SDoinly." In 1S82 Her Mnji-clT ihe Qu«>n 
■fi'ordwl the Hoeiirty purmiitiitonto adopt lh« [in-lix '■ Hova).' Both 
Mr. 8vinonii ami Dr. Williuiix rv^forri'd in Kome iMnii to tl>e 
done by 1h<t t^ociirty, and the invi-ntii^lioii* ubii'h bnd been 1^ 
out undor \Xt tnit\ntfs. Tho Sot-iHr Iiaii no bnbitntion of its 
until 1S71, when a room wan cngn^d at 30 tircnt (j<H>rg9 Slrc«t . 
but owing to tho iiii:rmi«! i>r woA and th« growth of tite libraiy, 
additional acconimodatJon hiul to bo obtaincil on ■ovcrnl ucrauioni 
the Society now having a ronvriiiienl wiitc of room* aX 70 ^*lcto^i 
■Strei-t, Wostminvtrr. Dr. Williaina, in coni'liiding bja ftddi«fl^ 
i4al«d Ibnr .Mr. t^ymooi bad bi<c|ucathcd to tbo Society £200, 
well an ibo bulk of tiiK lai^c- nnd valuablo libmrv. 

Jli-icf rtmerii tula lory aiidn-Mi-* nefe dL-livi-n-d by Prof, J, J. 
Thomson, F.lt.S.. on lichnlf of iIk- Koyal Sorii'ly ; )>r Mr. K. 
Kuobel, I'nriitili-nt, on hrbalf of tbu Koyal .4*lninoniiral Soric-li 
bv Mr. J. .1. 11. Trail, VMS., Fr<--i^-nl, on Ixlialf of ilie C' 
logical Noricfy \ l>> .Mr. K. C. Mownian. F.lt.S.R. on beWf . 
ibe .Scoliihh .Mcti-orologionl Modi-lv : and bv Mr. .\. Wvnl^r HIvt 
M.K.C.H.. on bi'bnif of~th<^ Suuiturv Inmttutr. I'rof. Dr.ti. HrlK' 
■nuili pitvcntiMl an addn-HS from the Oi-rniao .Mf'I<-orvi}i^:)ral 
Hociety, and atwo tpuki; in appm-iation of tho valuable work iam 
bv the Koyal Mctnorologicttl fioou'ty. 

In tbp ovpniuit a l-W»iT.'<n.7ion(! wa« bold at tho Kot-nl IntUlm 
of IVliten in Water Colours, in PicnMlillr, On* l,'llt:t^la bving 
nivod by llm Prenidt-nl and Mr«. TliroiforD Willinmo. An e» 
bi bit ion of iiM)t«ofoloKi<'al iustrum^nlB, Ar.. wax arRin;;>'d in 
Wnqueti tig-room, aiitl I.antcrn Ueiuonilriilioii* «<>n; i{iven (1 
by Mr. T. l". Porr^r, of Kloii, "iilioning ibi* growlli of rclifiM 
Ibe liluidow of tlxi Pa'flk of Toneritfo by tlio vhadow of lh« I^rih 
(3) by Col. H. M. fMundi'riK on "Cloud*"; and (fl In- !klr W. 
Wnrriolt, on Mfli-iirolnKJi-al I'icr . , ,, '■, 

rii-ntt of lb'- Itoynl M<'i*^'T"I"i!i' 

.Siring Itgind iitiiynl ilii: ' "iiii'ii. ■"<! 'borl tuui.>'/ta by 

■■ Si-ti»rl'iti " l'jirf-Siii(;i'. ui'ii at infrmiN, 

()fi \V 1 liiri;i- lK»rl> of \hti Ki-I' s'umn r 
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•fUr orhicb tbej paid \ viait to to the Painted Uall a.aA Navul 
MuMum. 

In Ibtr etoning « Dinner was b«ld at the W<^tmiiut«r Pala«« 
I1d1i-I, nhicb was □uineroualy jiMMi<led. the PresivJi'nt bt-iu)> in the 
tlair. Tlift itMsl <i( the " Bovul MetwiroioRicu! Soeiet.v '' was 
propoawl by Mr. W. S. Slu«-. F.B.S. Gen. .Sir H. W. Norman 
iMpoaded lor Ihe Army, Pruf. Siliaoua P. Tliompsou, }^AKJA^ti»r 
tha " D«legale«," moA Dr. Pktj for th« '■ Viuton. ' 
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Equatorial Spots on Jupiter. 



TirE December lo lavt I hnvoobtninrdn number of ohservatioris of 
Jupiti^r ill Ibe morning Lours. The iii^lrument eia]ilo_ri>d wa* n 
lo-incli n:ii©ctor, power 3i». The w«illi«r h.i*. howi^vnr, Ixiin 
iufavourabI« senerally for toloRCopJc work, and defluitioa linn bcvn 
mrely very good. 

A considerablo number of ninrkings which were seen in 1S98 
and 1S99 h^ve been identified and nr« etill risible. Tlieae includo 
a aeries of light and dark Fpots near tlio equator, and utany atmilar 
objects ranging along the N. side of the gTeat< N. e<iitaturiul K-tt. 
The «iiriou9 nurking* on Jupiter apparently remain in exi»t<'i».-e 
for mueli longer per!o>l» Uian in coinniotdy supposed, and if dowly 
foUowMt rbeir i<l»iiliEicnti»ii from ont' oppofitioa to another can W 
(iir«ct«il wiihmil diffimlty. Many of loe fvaturea, and fflixi-ially 
Ibow nnr to the equator, undergo marked chnngee in apjioirntKw 
and eomdiino* nl»o in motiun, *o that it become* tiM-i.-H!iar}* lo 
lie very careful if iho pnwotB of idontilication is to bo perfMlly 
satisfactory. 

The f(]iiatorinl •pota am i-xtrrnK^ly niini'-miit. They nro dii- 
Iributed »\'iiit^ 0>e inWriijr mdon of the tun large equaturinl Ih'IIk, 
MkI large im-gular markinc* are •oinelim>T< noticed on 1)10 
wqualor. The apot* od llw N. lanrgtn on ibv H. equatorial U'lt 
hav« tievn pntty gonermlly obaervvd during Ihe loit 10 ye«ra, and 
one of Ihn uuMt Gurioua featurvt in coniMvction with tbem (and, 
indevd, with M-onl olhur spol-ionv* of the planet) is tb« dif- 
ferences vihich tb>;y indiiidiuillj exhibit. In 189S 1 found that 
the spots rariud onu uitli iinothiT in ihi-ir rotaiion-i>eni>Js lo dm 
nlent of about 16 KerondH. Similar diffi-rcnro* ar>? ohsi^rvnhh- in 
the objects now (i>il>l<% Ai>d I liavi- sctccted two pairs as repn-- 
■cntativea of a numoroua claa*. During the past two yesra (he 
irat pairof uarliiiigs. (T) and ^^, have shown a mtaii rotarjoii uf 

9* S°" '7'- *'"'" *'"' "''"^ P*''"' 0) ""^ ©' ''■**■ K'*""' ■ P*-riod 
of 9* ^o" 30*, or 7* l«M. Ah it i« dcwnhtp to identify ihe various 
inarlkintts from ymr to year. I givi< the oliu'mtionii made h^n* in 
ibtai), and have added an epbeiaeris « hicb may servo si a guide 
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to tb(^ places of (he iain« objects in tho few enauing yi«r>. It i* 
oF courwT Jmpri««ibl0 tu be alMoUilely rertkin u to Ibv itlcntilinJtaii 
of markings of this cbara^or, ss tbere occur* an unusial brailc of 
(everal moulbs in tbe obiervalions u-lten Jupii«r ii doat ttio fiati, 
hut there scefus lillle doabt that Llio obsm«t40DS rchlo to tli* 
•aine features. I obtained very few rie<ws of this plnuot ia iS'j6 
and iSij;, but it is hislily pnjbable thai tbo obJKt« alluded u 
hare been visible foritloui; period. 
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Equatorial Spota on JujiUer. [No. *9? 



EpbfmeriB of Four Equatorutl Spots *. 
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ThuH if the markings remun risible wid the reUtive motioiw of 
th« objects are muntuned until 1903 July 15, spot will orer- 
tftke (t\ The former completes ■ reTolution of Jupiter tdativdy 
to the l«ttt>r in about 5 years and 7 months. It is hoped that 
obdcrvprs will keep these interastiiig objects under notice m futon 
yMiM, 

In another letter 1 hope to make re^rence to sevenl other 
fomts often ohserred on Jupiter durii^ the last two jeara, and 
affordini; interveting data as to the rate of motion of Uie different 
current*. W, F. Dmnis. 

BriMol. I9C«, Ibr. 19. 

• I hsn adofAnd ic' » th* Jbianw ttjuntii^ (V) tnm (T) and (4) fraa 

01 VI 1*-T '-^ — ' V-T-n T^ riTi-ViTy iiT»i tnaisi miM thsii ftawiilji 
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Nale OH Colonel Tupman'a Paper on 7)/cho Brakr^t 
Meridian Obtervationa of tht Sun. 

Afntovetl tlw ruducticKi at obimrvxIrinnR nmrjn thrco hnndrwd 
jean ngu can ucily in raru cmo« bo of valwi for mrn-otinK our 
iDodeni tabica, it is ulwuyi instniotivo to see wbut (li<griH) of 
tecancy w»s attiunnblu nt that time, ntid Colonol Tupinnna 
examination uF sorir of Tjcho Brahu's ob«crv.ilioax is thprisfun; of 
eonaiduubli^ iiiti;rc»t. 

It is a greal i>itv Itiat ao fpw of thesv obtvrvalion* havu been 
profMtrly t>ub!i.-ilii:(l. Tho obsrrv-ntionH of comets were {inntud 
^^non or Il-m ^omplRlcly by Piiigr^ and tSchiimiK'hcr, nnd all of 
^HJBn ven pabliwbedat Oupouhwgva id 1867, while thi^ob^ervulium 
^Epltineta inacle in th« j*'Mr 1593 w«re ppititr>d in %\ic * Kli-nittiniii 
de TAiiKlciiiii; ' for 1757 and 17^,1. but othcrwiie the only irnmsrAllj 
acceiuiblt.* source i* tlw ' Hittorin Catl^stis ' of Albnrt Cun.n. wliicU 
Colonel Tujinmn ha* utitd. Tliough ho r«niurk» that " ibftv are a 
^rtat niimlier of miiprintii iu thv volump," ColoniJ Tuptnun doM 
not anprar to bt* aware how utterly uorHilw* tbi* coinpilution in. 
I ahall, bowvTor, not «nt4ir into any f orth«r d.ttniU on tiiin iinbjocl, 
at I Imv« ^i«n a T<>ry full account of th<' origin und cliaractor nf 
Ibe * Historia Cw!<-jiti> ' in my book on Tycho iJmbi-, pp. 373-373- 
Curlx appiirnntly did not kuou,- tlmt tho incnmpK-to ciit of rulumi-H 
at his dM)Himil wns not tho ori^innl obM-rvntion*, but oidy un- 
Bntihed and (woral of all) um-olliili-d copiL-s of th'-M, inottt 
carelaialy writti-n und teeming with urrun. Thn original ob- 
aervationx ant dill al CopL*nhait«ti, and a collated cupr. prcpnrod 
fur nubtlcation about 1669 by Brii«RiuM Barihuliti. th« ducor«r«r 
of double refraction, is now at the Puri.-i Ubnt-rvalory *. It i«, 
howervr, not likely Ihiit Coliiitol Tupnian's principal (.-oni'luaiuiw 
out be materially aff<:L-t«d by tlio clerical erroni of Curta*a copy, 
ttiougb tile general accuracy of the rcHiilt^ would uo doubt hant 
beon RTCalcr hail the orij[inal obitiTi'ationii bc-en acceMi'ble. 

With ivgard to the latitude, Coloni;! Tuptnau states that Tyolio 
frMUi-ntJy used the ralue 55° 54' 15", whiuli i> al«o that icit^n in 
Haili-y*a tablea. This ralun waa found by Picard in 1671, but 
Tyclw> generally a<l(>[>ted5 $° 54' 30*, tliou^h ho vaa not particular 
about a few Bccontln. Though then: an: vtiy fvw traonn loft of 
his buildings, the rvmnanls at the ramparln and the still exiiting 
Vkll eoable ua to tix ihi* sitea of Tycho'l variou* iaatrunieiita within 

* This null tie tbe nmj rabrrtd to m B 4, 1 {-10. in Ibo hut of MS;^. ■■■ 
Ibo ' AitBslMdo I'Otw. (Id P*ri>.' t. xil. p. P14, A ttu linwstotv. M. DI||oiiivlau 
■laM Uiol Utrlliotln'n oupy in* returntd loDcniimfk moiwlfasii i {o J*"* iio. 
Biit it ■** quit* (mtsinix noT Niturnvd, and Jasunu *MIm tl'it I««illa hid U 
lwun<l. uid ilial Dt I'ltlo mude knollivr O^pj o( il (Hjm. d* rAmil. i t6]. p, S7). 
I biltrir llip lallrriupy jg in t'ri'iivli snd uuolouiuplcle. Prul«blf ihv UiUtii 
"oihM* in l*~ mirnhDned bj M. Bigourdan ■• bring Jmsnlwl -llkniucril 
Rnsiiia Danliolin " tiioulcl by rinht iMoeg la on* of tlw hi f->lio TotitrnM, smI 
Im* oali bi SMidont b«an put lato Uw sottlblio contaiaiDg Piagrt'* US. 

b3 
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Aitrt/nomical SprctroKOfiy, [No- 2tfS> 
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» few f«et. Tbo latituiln of DranilMitj; Bcrording to nod«rn 
<}0l«rntin&lii>nii in 55" 54' 16"; Ibe longitu'le fnat of P»m '» 
i(t'. StwGonn. dot T«mpa, 1S36, pkeo (117). 

Culoiirl Tii[itnivn n-oiarlui that a citrrfction for zero lo lli« 
observi-d nllitiiili-N may hnvn hi^n applied nuMilnlly. Tliere i*, 
howi-rt-r, nhiihduril i-viilwu-C' iii thv tirifitnal ohnpnaliond tliat tti* 
inHtruini'Dliil )?rri>nt ^»'<»ri* n-rnrdi-d fmm lime In tiini", and that 
u'hoin'rtT tmnc an; miMiliiini-d (he ii-MrnnM^nln were kt-pl so w»U 
HdJDiti'd ihnt n wrm-liou niii jutt ivquin-d. 

The curiiius svMi'niulii' crror.i in ihn *olnr ot«*rva(ions fonnd liy 
Coli'iiel Tinnnnn nni on ttie very limit of nfmnic) utiatQM] by 
Tyolio. imd tin- BQ);i;<'filioii (on p. 133) tlinl tKc anrfarc 011 which 
tlm imaj;!' of llii- Sun wn.* nveivi-d woatd in •iimnn'r and wintCT 
be prtwHlcil lo lln! (iliwnxfr in 11 vnry diffi-nnit manner, pruhably 
(tiivn tht- dui* lo ihe vi;ry niinuti- iiy« Icma tic errow found. C<Jtfn<'l 
Tii|iinaii Imi irinniiin-d a number of olmrvntiiHtii of ntan luad*^ in 
15K3 in ortliir to lire if thiriv might be a cuimideniNe ern)r in ihe 
Ri-ro of iiEiniuth. A* may bit seen fnim p. 3SB uf my booh, I 
ejuimined Ihii quculion moTi> tluui ten ymn ago, usinf; the very 
fame maieml*, and comint; of cotiree to the nine niiutt, vu., th*t 
llie error uf nxiiniitb of the ijiiadranl* was certainly IcM tlisn t 
miniile of are. 

'riioneli it linn nothing to Att with Tyeho Brabe, pcrliapa 1 may 
lake thii oppurtunity to arm-w-er a <|iM-itii>n aaked by Colonel 
Ti»[nii>n in a foolnoli-, A I'lt of lliirty-foiir known copin* of (he 
•eeciiid voluim* of the • Ataeliinti CmWlis' o( Heveliu* i* pveo by 
])<tluaibr« in hia ' Hi^toire ib- I'Antron'iinie modoriiL'.' t, ii. p. 467, 
biit u many of the 34 eopies b«^loni;>-d lo priva'e JiidltiJiints, it i* 
hard lo any where they are now. Tli« li-l co'inol \m rompWte, tt 
Uiutt 1 linv« seen oiw nyr, not mnition'^i in it, in the Koyal 
Ijibniry of CoitenbaKen, urich ati autograph dedieitttnn on Hie liile- 
fagfi to King CbriatiaD V. of Denmark. J. L. R DntriKu. 



Tke Vnkaovm in Asfronomeai Spectrotcopg. 

Okr of the iniMl ttrihing features of recvnt aittrononiicni spectra- 
erofiy i* the g;miu*l disaiipciiraufT of llie " unknow n liniM * urhieh 
there hod been a tendeni-v lo regard aa indiraiire uf ihe nre«eO(» 
of nun -terrt-st rial mailer in fxinie nf ibe iMUvmly bxdirA. i*nigren« 
in Ibi* ilireciton aeeiaii likHy lo buve an iniporinnt benrins on oiir 
ideiu of oitimii-al evoiutiou, and it i« iiKfiwliiig to n\mli (ha 
various »te;>» wliicb bate ao eitrnd«>d our n-voumi* in tlwi intet^ 
prvlalion uf U<v ipi-'ira aiel uilli iu a kurvuy ol tlie lieaveita. 

'IV iileiKilirnliim gt LiiKw wWh luof; Hp|>ran'd ineXplicabla 
(,., till of xi"* of our tttrretiriol cbetuiatry hM been mide 

|, .- Aork alon{( Ave jmncrpoi routee: — 

^i) Ike Minn-h for vletu«ota tuA pretiotudy koowo lo naiM 
upon t^ Eartb. 



May 1900.] AitroHomieal Sptctfoscopy. 213 

(a) The more einct deUrmiiialiaiMi of tlw wave-lenglh* of lines, 
both terrestrial ai»d wlwtiiU. 

(i) Tb« liisoovery of adclttiooal spectraof wrtl-known MubitaaciM. 

(4> Tho applioUioi) of tli« laws of apueinim serie«. 

(s) 1ti« iiivMl*^lioD of euhaiKtHl Jiu<^s. 

Xliua it wa« nol udIlI Miuiu wa> dbcuvcrvil by Pruf. Ramsay 
that ibc importaat Uhm of ibat pm» ot-LMirini; in (hi- ipwtra of 
Htctr* and nebtilie wero reinuvud from ibu aitvgvry of unkiiowii 

lUMW. 

Again, tti« WtoT curniiuritoii of irait!-ii'nx>lii n^ullln^ frtKii 
tbo o»e t>f improi'i'it iii>lriiiutiii[a in thu IntHtriilurv aiid oWnalury 
l>M led to IhuceMain n-coKniTion, by McClomi, l^iH-kyvr, and (till, 
of line* of vxyiteu, uilriii(<-n, iind carkm hdiuiii; tlio pn;vi»u»]y 
nnknoxn liuca m iiie npt^ctra of many of liie star:* of tbu Oriou 
lypo. 

Continued researches on the mulrijile Hpctclra »f the nlcmcnts 
■Malso full of prouiiae. Aii a<lniirab1« illust ration i.i nlFonlitd by 
Lopkytrt^a di*c')Fery tbat silu-ium tia* no U-m than four aiinfltni, 
PBch of which ia reprcsenied in wli'llar j|iM'trn MonKini; to dilffirrnt 
groMpi. One set of line!", jiroiiuoitd iii th« i>li'i-lrie arc. ajipiyirt 
sniODS the Fraunbofer iiiien of tin- Mulur Bjni-truni ; nnutlirr w-l, 
brau^lit out by ibn t^Wlnc apark. ia luimd in Sinun, a Cy^ni. and 
Uheralantof iiileniiL^liuloli'niiH-ntiiirei wbilwlwoi-tt t.TiiL'i», whifli 
■|)p«ar ill vacuuui-iubf», oocnr it> slaM of »uf«'»>i< ely bitfbor 
lemiir^ralurrjt, priirc»i'iiUd by y Orioni!" aod C Orlonw ri-sjicclivdy. 
Till* ^rntip (d ftilit-itim liiiett in y Uriuiiis una also traired iuilt»- 
[mndcnily by Mr. Lunt at the Cit|>e (Ibfmrtaiorj. 

AiKithi-r v,>ry remarkable ta-i.' ol idenlitlcvition i* tlul of xeriiv* 
nf \\n^% tvfiii'li OL-ciira In i PupjiiH aiHl othor etani. I'rof. I*i(.■^c^int; 
fuiiml (tint l)ir*« linm omnpy jioHitiotiH in the spr-i-lrum whiu!! tnit 
bti fatciilnli-d from tli«' formula tor ibu w'ell-b'iOMii terins of 
Itydnifp-n liiica, and allboii(;h «xpeniti«nl(t to ivgiroduoi! tbi« upts:* 
Iruni arl idi-Ltlly liarw so far faileil. we Rtwm ju»Titlt-d iu condiitliii]; 
lliat tbtt liiins in iiumiioD are due to hydrogvo in a jiarlif^ular 
•tat«. 

Ferbapi of a more (yMnprehnriiiive charanler in i-'ir Norronii 
Ix)cky«r'« inl^rprolalion of a fjrfat nitiiib>T of liiie-> iu tb» spet-tni 
of tlifl lio:ief Htani an beiii;; simiily ibu liix-a of fninitinr etL-ini-»lH 
pnxlurud at biitb ti^mpe rat ores. As a ra<<iill of tin- rMiAy uf tbi-ne 
** enbaoo-d lineV i^'e now kmiii' na tuiit-b iikiiil tliL' Np'Tira of nouh 
atari aa a Cy'fjiii and Kirius at we du aboiii tlitt a<ilar *|>r<clnini 
lUi^lf, and the Mtnu iiivcnticatidii acvounls for a lar^v projMiri ion 
of the linr« ill llto spev-lriiui oi t.lie [■liruiootpben^ an p)iolo|{rnpli'il 
diiririi; (vlii'«"« of ibe tlun. It li»a nut yvi twti pomibb' luMolatn 
II19 eiibiin<>eil Wnva m tb« laboratory, but thtt fain t)>al tlinir 
briibtiiwH iiK-ivaAMt uritb the lenipvrnturu of et fieri inoni. i« a 
anlKcJeiit indiculion of ihtfir cbararti-r. In aittuu siar'i I h we line* 
apfamr uilboul tbe liii«!i pfodiiivd a) louer temiiernluru*, wlide in 
otlHtra Ui« two gronps ul liuua ocuur logtibur. 



^> iMuorit Lii' 



214 
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In «pito of fhp fniitfnt rei>ofuv.he« of recent years, bow<nrer, wb 
ar« «till in ii^ornrici? of thf chrmicnl >ignifieAuce »f wveni linv 
of grmt importance. Cliipf nmong thej-e aro lines wMcb occur in 
Ibc Kpcttro of nebula) (more pnrticn!ark tlwwe at soo7'05 uiil 
4959'o;), tbn>e in tbc spccti-uin dF ibe Kolar cormtt (kuotig tba 
briglilevt being Jjoj-y. 4i3f3. niwl jo57'o). and certain linr* 
wbi<'b appear in the i>pFCtm of tho Wulf-Kayet stars (among lli«ni 
boing 5S13. 5693, 4651, and 4«33). 

it Beents by no nienns too much t« expect, however, that work 
niong tL« varicuo tiD<» indit^ted will nltimatdy result in tb« 
complete el>n<inntion of Ibe so-called " unlmovn eletDenls" from 
celestial rhemistry. A. F»wlxk. 



CORRESPONDENCE. 

To the Editort of ' T?it Obtervatmy.' 

A wrg Ancient Eclipse. 

(Jektlehes,— 

Pmf. Sto(k»i'U bn* atked me tocommunicnlelhr folloirtiig | 
I0 Tou in (iwi- you slioulit tbink Jt of suHittenl iniptMt to print in 
Ibe OltMn-x'iiinTy. Some year« ago il oi-currMl lo liim M»»t tlw 
" horror of great ciarknesi " whicb fell iiuon Abrsluun " when thr 
Kiiii Has ?oi»g dou 11 " (Gen. 3t. 1 3) niif;lil \)v miiHi'd bjr d inial rr 
n<-iirly toi»l ei-lip««, and having kept the subjnA before bitn, 1m 
liowf writes ! — 

" I have •'iiioe cpeiil some lime in Mttrcb of siM'h nn e>-|i|>!ir. and 1 
bare quite rt'^^-tillv found one ibat very completely iflllM-a nilb lbi<) 
descfiplion. I Uiul lliat on July 13, ii.r. 1917.8 Kn«t nclijH«| 
p«rae(l almost eeiilnillr over JeniBnleni at about tbree n'cloi-k in' 
the nflvniotin. so ibat tt took place ' vrlteii tbe Sun un< coinjcj 
down.' It ma- not quite total, bowvver, Imt ila naftiiituiii; waaj 
I rg; digitK, lifting an annular eclipse," 

I do tiot know ubrthi-r Prof. Stockwell, in writing lo titf, wUhMJ 
me to expreni* anv opinion on tbe point. Bill. 1 ranmi* lM^|tj 
mnnrfcinK that « Mint n revort) of an iH'li]i«p (ami of rocinte we art j 
by no mean? sun* in (bis rase tl>at one in alluded to) mnr b<> *«ryl 
itRefiil ill delermininf* p date in rlironolngy when Ibe tiiKvrtaiotyJ 
■boiit it is liriiili'd to a few venrK, t\%v diflii'ully in npplriog iN 
greatly iiicTeo'en uhen this is ronsidernMe. W« alt kitour iliacl 
iniidrrn K(!yplolii|*ift<s havi'coRie to ihi-ronrliision ibnt Ibi- Fiti 
look place nlynil iwo liundrt-it n-ar* later tbaii ttn» fnriiterly 1 
iioM-d, ilie date of lb** aecemion of Mfni-p'ali II. 'iti witiw- ■ 
It look plarv) being alwtil n.r. l.too. 'Ihr tfnnl 

ol tlxi biglorj' givf-s a very difTrlent t1unil:< 1 1- inl 

Klfyjil from (Iiif of o*ir ropiis cf it-e Iti-bfe*. Uiti 
it mema to me llut th« lallrr » tu lie |i>fern-d,«' • It 
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four bundnM and thirty rnrs, to that tlie goine down into Egf pt 
uvuUl hnvn Inwn iiIk>uI b.€. 1725. Thi: ihte. tlieD. of Ih^ nboie 
event in the lifu of Abram ur Abrah&iu may lum Ix.'en about ihut 
ol tho cdipRQ calculiitcd liy Prof. ^tuchwi^JI, but we cannot el&iin 
inoro Uuui n mivxiirc of |>rot)abiliLy for it, es|ieci&Uy under our 
unoeruinty of tho c&uii^ of tin; jmlriarcb'a " horror." Prof. 8(ock- 
i<*ll Ao«* iM)i aay for how inuiij reftnt be ha* exarainod ihe edipaes 
whtdi piMKd OT«r Coiuuin boforo Mitl after the above. 

Toun faithfully, 
BUeUiNth. i4w>.Apr. lo. W. T. Lxxn. 



Periodically/ Rrcurrrni DUturbtiHcet in the Sorth Temptratt 
Bull of Jupiter. 

\V'h«n a theory or aug^Mtion only await* the lapse of & 
nxnparativelv «hort period lo tw either venli<>d or negauied, it 
Mrenia hardly politic to ent«r into a coutroveny as to whether the 
iotreplion of tho theorj' or the period of the phenomena eoocemed 
ifl juatifted by the •>vidtHioe. The idea of reciirivnt Dortb-t>.-nipemle 
iDarkinKS on Jupiter, wnich 1 1'entilated in Mtinihly Xoticfn, vol. lix. 
p. 76, i« Dol, hott'eifr, objected to iu princ'plv bj Mr. A. iHanlei? 
WUiiaDis : he oulr Uuds fault with tiio " period of about 10 yi«ra " 
which 1 dt'duced an the mo^ probable. 1 abould have let hi* 
remarks past onnolioed (thinking; as L do that (h« matter may well 
be led for obaeri'ations in the initnodinte (ulare to d'-'ttriniae), but 
ha b»» fto iinperfecUy, if iiot incorrectly, referred to the facta that 
m T«ply ae«mK necMiwry. 

Mr. Williams thini* that thn oblii^ue belt of i860 had no 
si^niScance in C"nn<xTtioii »*it)i tli« tnti.hrvskn of •potn in l«t<-r 
yrarii. He nlterly ii;nor<!« lb>> obwri atioiiB of Uimiiiigluim. Cuok, 
OlMlhill, Whilh-y, mid oihcrx in 1870, acid aliin those of Bjirnnnl 
■t the clo>e of th« op|>o<(iti(Hi of 1S90, and thi-n juiipii to tho 
mudufion tlut we are left with '- only two n.-4l indi^piUblu factii 
(n Ro upon with rogard to piriiilinty," namely the oathn-aku of 
i&Koanil 1891. and that n prHiid of about 11 yean will Miiixly tlm 
nuo. Tltif i«, lK>wi7ver, qiiit<: incoiisi^totit with the eridiBMv. 
Uciunrknblo di<iturbon(-c«. vouched for by triiil4Nl obwrrora, affivted 
tkia mg^ioD of Jupit«rBa followa: — 

JHul OtMrrvn. 

,1860 March Ratemloll, ■la<.i>*<. [/>ng. 

1S7D Ati^.-^pt. .... [lirinin^ham. Cook, tilvdhill, WbiUey. 

ttciubitr J)t'nneti and many otben. 

11190 Ot.-t.-Nov Itnriiard. and otliura in 1891. 

Tbw« protxibly awicialvil plii-Doiouna iiulicnii- on approximattf 
iwnud at about lo yvun, aud «« havu no right to thru\r over M>mi) 
III Dim In;*! obacnaliotia in iIhi bcll«f that the chief recurrenrea on 
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•Iii|iifi-r miHf- wnmHArHj bo r^mmnnsurBte with tlie time of hin 
ntviiliilifiii ruiinrl rlio Sun. Tho cycle of the Sun's spots is hy no 
iiixniiH [ir<rr(-i;t]y nf(n\ar in it* optiration, and the character of 
JujiiUtr'N vnrint.i'mK inity xliow nimiliu' vagaries, but the rerords 
wii iMiiiM'Piit itri) nut aulliin'snt to enable us to pronounce defiaita 
jiitl|;nii>ril' (IT) tlxi Tnittlnr. 

Mr WillititiiH NttyN thnt " tbo north tempemte Iwlt is seldom or 
iii-vi>ri<ntintly fnm frDni Npntn." Nn doubt there are slight irregu- 
iiirilii-H lint! i-oiiil('ii«al.ioiiPi fr<ijii<>iil1y i>vi<li!nt in the belt, but they 
Rci' filividimlv ililT>Ti'rit m tlm coniipiiMiiiuH bliuHh-black spots which 
liikVK I'linniif Hp'riiil iiiitlmrHlN ttt tlii< <'ii(l of the lost few de«de». 
I I'lm Hilly Ntiy tluit my lo-iiu'h ri'llocior lias often shown me the 
liolL fiVK (if irri'itiiliirilicH, liitt L Iny no claim to the faculty pos- 
Ni'itii'il l>y MoniK |ti>ii|)l.- iif wH'iii^ Hpots on any object at any time 
anil ill niiy Hurl nl' wt>ntli<'r. 

Wliilo wrilini; on llii^ point I would take the opportunity of 
riil'i'rriiiK In niiothiT in coiuuTtion M'ith thin planet. Mr. Williams 
iilin't-viil n luiiiilH'r of iraiiHit* of thegri'ut rvd spot during thelaxt 
<i|>|i<Milii>ii. and Kivi's tlio tiiiiO!! in Ail. Nuch. 3596. Now it ii 
n]i]Min'nl from thivio tlint lii> rttw llu' middle of the red spot 
fiiY.vr/tiii( tlui liullow by nlioiil ,1} miriiit«>a. On the other hand, 
M<>]i4ri, Aiil»iiiihli. Klamiiinriim. Oliilliili, Phillips, and mywlf m« 
tho !i|>iit /i'-'/>>M tH;/ thi> luilltin' abont j minntft. Mr. William* 
<'\p1itiiiit thin n'ltinrkitble iliMMntniiFi' on the atisumption that other 
nlworviTu «i« Hilly tht> iiuimipli'to or dfii»fr part of the spot, 
hIiiI<> Itin i>l>«'rvatiiin-< rvftir to the eniirt' ellipliral outline of the 
.•lijivl. Hiir llii^ in i|i)ilf A niisctiiuvpliiin on Mr. Williams's part, 
th->iii;li if rtiliiiillrtl il would rtv^dily rfiiiove rhe diffii-ully. I per- 
iviiitl lht» oiitliniv of thf *jv'i wiiU *i-(T fair distinrtnets on 
si'»frsl rt\'«»ii>ii«, «iid thi- iiii<l>ilo of ii *!ii:h:ly followed the centra 
of iSo hollow; thi» *a* aW iho f\per.'ii.v of olSw cAserren. 
Iitd.r (ho cirt-Hin^taiui-n Mr. WtUiam* ii by no m^iu ju^titi^i in 
iniUmi; hitinn-^f )() iV ritht and otht-rs in ihe wromi. He ayi 
■■ tiif iis'T (tvtf »»« M" no nHwii* diffii-ult," trio^ich •• poor seeing 
!i.N»rlv »'»a** •.•(v»aiW," (Vh^Mibrtrrxr-r* fo-.ind it impnetwabl* 
!.« *N';!!V (,-»n.;'« xV ;!•:> «iv: • urvifr •■>.• 5!'^■^t de<ini;ioQ. and 
t',!i-«-l'ow v\«.".V:t!rtl l-i-ancSxvi n;rs ro'inj; (»* >.w::hb of the 
ftivUx* I Kt i.«u' m\;U :r.-»" •■..'..-.ii: ) a^xvctl »pMnI neril 
Yi^.wv- •■' '■■•,« V uv ,■•>«•' '-mS* ,:.:-. ;;i: | >j-.cte f«u to see 
•>v--.a ;^.,' fi v.i—.o:- Wrw .:» •--.*: >*e »-v .■» ;■?.[ m?oc to cootctk 
Viw"^^" '■-'*■ ;••'**« :v'*'7 s-i^' ..■"n*-i>-r v. :>.-? Tcwifat lieae. 

Swt-.v -jsv. *7«^ i W. F. Dvrrrfv. 
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PropOted AUeralioa in the Riuilan Calendar. 

Oektlkwbx, — 

May I )*T » "^r^ on tUU subject, aa I have swu a moro 
porapleto aeomiit of Mio propowd lUroraiion t)iaii ItaJ apprare'l 
irlitia jTOurloat imiiib«r u'lU) idsiied? It "as iti ihe ■ Companion 
to tbe Britisb Alrimttiu.-' iuv i8Sj Ihat i firat pointed out that tliu 
nlMKlar wuiild be kupt almo«l axacily riglit hy tlw regular 
D<DUi'fln of a l«ap-vear «ai-h i^Stli vtur. Thin aug^estion ( 
rvpcsU^ In the number of Ifalun referred to by you (tliat for 
Juno 1 1, 1896, Tol. Ii«. p. 116), tiiy Htlonlion Uariiifc been i^lud Iv 
■he subji-ol by a proposal of a souiewlmt dilFereiiL kind for modi- 
fying Uio ()rrii:i>mii Caiendar. wliit-h bud ju»t been bromtlit 
forvani bj'H. Autii; in the V-nni'Uii RnutttMuX tiie Fru!i(.4i Ai'uduuiY. 
My ides WHS lo sUit (rom tliis yttir, accepting tbo omisBinn of a 
bttuvxtilu day la^t February, and (b<-n ona«t thttt tbe next umiasion 
•bould Ui uindu in a.D. 201S. Tliat would ibirn Iw tlio linl 
defMuinri? from tbe existtnj; sriieuie, as a,d. :ooo wUl bit a lMp> 
ytar nn-otdini; to cilber Jvdinn or Grvgoriun KekoninfC- 

But tbi7 prvMtnt Hua^an propcaal ap(H'ars to bu to ctrry imt tbi« 
oaiiwioo of a Ira^-ytar tivi>ry iiSlti year inure ihorouKhly. by 
taking it a.i if Ddb bad been doii« from tli« Chrixltau vra, and 
dacmniig that every y«ar divisible by ttS withuul remainder 
thouM not he a lenp-year. As tlwre Lave now been fourlreii slicIi 
veara einro xJ>. o, (he pro|>oiiul would imply ihe abuliltun of 
loarlwn days, and counling tb>- Kiist-iitn duy» fourteen niiMid — 

|lo-(Uy, fur iDblance, wliicL is witb lh«n Mari-b 11, bein;; called 
A|>H1 6. 1 wudayaaltendof ours. Tlien ia a.d. iqiolhcy u'uuld omit 
anolhiT leap-year atifl (lieir count of days would differ by only one 
dav Irutn ours. Wiieiber (lie r»4C of ihe Chriattan world mouM 
a)(;rc<i Ui fall 111 uitli lli's and abulia)) t«o days wbUat tlw UuMians 
tbiilulHid Iuurlee4) (makiiix our cwint of days tu'O latrr), it ih 
not for nie lo say. Nor dot^s one quite see «liat ia Kaiii«d by 

f nakini: dironolt^c&l datee in ll>e pnal aa if tb«-y had been wb^ 
tbajr wrm not when it ivouKl suttiM lo start froia the pmaent 
vpik-h. Uoneter, in thia country at any rat« we art) used to 
iwuiproinittw. iulemalioiMil a<id utherwisi-. 

Kottre faithfully. 
BlacfcbMtb, ifog. April «. W. T. Ltsn. 

Duration of Eciipta. 

Asanappendix to tlie infuriating letter of U«v. 8. J. Johnson 

in tli« Uil nunibnr, it may be of interest to point out that tiM 

criipso of 1912 will be tolal for a few twconds (probnMy not mora 

lllian 7 MM.) in Portufial and 8pain. Thvcvntml line run* ap- 

iniiimalT>ty from .iteiru ti> a {mint sotiw 10 miles east of Oriedo. 

:tthen<7<Hut!)i Fmui-e, piuMiiigi or 3 ludi-s south of l^ris. On tb« 

coiigl ol Frame it uill prokibly bu jtiat total, and n>'ar Pari* 
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it will be annular for a or .{ Hecond*. Ofipolur'* dau mak« il 
tobil for 7 Ktcood* h«re, but, aa vran pointvd out, hi* duratiooa of 
loUlitj are ii)'»te'miitically loi> grant. 

Tbe Dot«s on the durutioiu of iNTtAin (■•■Uixtj givva ia tfao lad 
munber may bo auppleioent^d by itur f(>]|»u^iig; — 

Dmiion of 

in • 
... 7 



4 



13a A.11. 

ISO - 
1814 » 



2? 

34 

47 

X 

6 



rtM. 



DuntioD of 

tu • 

1868 A.l>. 7 10 

1886 „ 6 58 

1904 « * «» 

19)3 6 8} 



TliMo aro from Oppo^Mr'a ikia and are all prebablr at Inul 14 
•mind* too loDg. A.C. D. Cbomiuujx. 



PUBLICATIONS. 

Habtarh AintALa, VoU .KXXU,— Sot tbe least inier««iiDK "' 
tbe BMny niluoio* iimui'd ftviin Harvard Collt^ Obtervalnry an 
ihoM wbieh Lave " Mii)cc]lann>ua Rvwart-bM " for thfir sub-tillp, 
aod in wbieh are rollnrtvd vanout i»i«wlipttioaa made at the 
Obaemtw^-, auh at which i* of itadl uot larg« enough to fill 
a book. Swh a Tottuue w« tiavt* notr befofo na. coiiaittt 
lar^ly of tables at rvdiietion of ubaertatioiis of variabl* vtara. 
wbiob Man-vl) letui lli«iiiM]««i to epitomtEing. bat wboMi •cop« 
uay b« bniMy aiau-d. Thvn i» a •enes of ottaprvaiion* 
variable stare tuadit b} Aif^lander in the ymn iS69-i87r. 
publiehed (ortbc &ni lime. wiiba ]>rv>iotM eeriM i&ade bjr biai 
Uie j«ani itfjS ii# 1867, all reduced tn' help of the Itamud 
mHric m^^uiciKk's al the nxapafiaoa (tan tiwd bf Affa^ifar. 
Thi-T\- arv b1h» n-ductiuns of eiiRAar eeciea oC nriaUee OMlebif 
I aiid bySdimidt. Other pltolMBetne (rati ia tbie voImm 
- - ■■{ <i<'t«rnniiation of the bhfflMMM of tbe ailavaMb aad of 
the aaieUttoe of Itlan, of ttebobr. a^ aeaw tw ^ . eenn tn aU. 
Thrr* a tuns """•" of the Vomtt iSSi IIL Mr. Arthur Hearle 
is re^pMiaiblai far Ihixr of tlx* Btnaotn in tbe toltusp: tbe fini 
lk«ee. nn tbe Oeisi-nwhrin, gi^v* the peaitioa of ikia objn-t. if 
il Ria* \te rMvti. as di-tvnniacd br tarMoe ebwrtov ia ibr 
1S91 to \A^. Thi« is xa <tloai«r pbMwneooa. and orilfavr 
laoie mnoeniintf it nor th« Iheot^ cmi ae yet be twrnAeni 
rviaMitJM'd. but >lr. Si«rlr Mja thai u far ae the work faae 
At tb<- (""'•■^t tine It aKMara p co la lilie llnl tbe 
>l4e Mmllu:. aai tWt it doM aol 



fill^ 



ecJifrtM^ ita c«ai» )<iac pvoWtlf ia a 



•J 

Ui. r«wri> • *n-wi«l iuvMvar » «« a nfoalr eBbJBct. aad py* 



ISrl 



P 



P 



Ibe poRtion of (li« luratnoiti' ImikI' >l-ibl(> in nnd nrar ttw lodiM; 
whioi hAne been »et.ii by Bevi-iiil «!)»-rifr8. Tlie cuntour-liDea of 
iheM luminous bandti arv given iu dmjtran>»> ind (he cliief re«nlt 
ot tli4> obst-nalions vhh 'mo iiidtrnte the pre^enn!, as permanent 
•ad in'anable ffitruroH of the »tcy, of two muds or faint braiKrhcM 
oE Die Milhy W«y, wbich m'lRht readily be uiistnken for xodi«iii] 
Itftlit in paria of Iht-ir «Mir»e»." The (bird memoir to which wo 
have referred is on au altogetlier different subject to all tlie others 
in tke book, as it ^vi^s the resiiltji of meridian oVervntions of 
positioii of («rtaiD stars. Mr. Searle discusses here larious umall 
pointa of the nature of error of observation, Vor one thing, Iir 
says that the li;;htiDC. if effected by meaiis of an imperfect ellipticnl 
rvilector. niar not be exactly syiuuittrieal over the wlolo field and 
Ibe star luay appear to be on a wire, before or after it baa actually 
rewfaed it. In other »"ords, Ibe faulty lighting causes a di«ph«v 
MKDt of the wires. The amount of dispiaceuent, it is miffgeetwl. 
spends OD tlie focniasing; of the eyepiece, so that it differs for 
etaervera with different eyifight. Tiie*e poiiitH. as Mr, Searle says, 
hare long been r^-alizfd by aatronumers, in fact the subjcel wru 
inveiitigated by R, Wolf, of ZnHi-li, in 1869. but he jrive* hi" 
rxprrienoe and that of his (yilleat;ti<^. Mr. BnonL', which t'ormm a 
laluable coittributiun to thn mibjifcl. iiUhoii^h no qnantilntiT« 
^1rult is arrited at. This point hat a bt-arinf; on the qne«Iion of 
tiaie-tleterniiriAttun ullh a reversible trniiMt, the results of which 
fretjueiilly diffi-r Jii the two posiliotis of the instrument; it may 
be worib while pointing; out that if the Kj;htiiiR did apparently 
tho» allpr the positions of tJie witw. the collimaiion deteraiincd 
rrom polar slars by n<versal should agree with (hnt from eijuntonai 
Mnrs. But i* dues not alunys do so, which uiililntcs againut the 
ncL-eptance of this as the whole cauMf>. Mr. iScnrln further dis- 
ctiBses tlie change of personal e<iiuiitioii with tn.tgnitudo of the *tar 
observed, also a change of hnbtt durini; an evening'* work, which 
nomelinies appears and is often ascribc'd to cluiTig>> of olock-nite. 
Altogetlter this is a mosl interesting memoir to thuso who work at 
ftiutLuneuta) pmdical astronomy, and will repay mditig. 

Bboekt ash C'iimix« Kfumn*. — A« we noticed the first 
Mlitiim of this biMk III) later than November iAi>7. thTo would he 
little need now for anyihini; l>eyond » brn-f mention of the ap- 
lienrauco of a second edition, if that socnnd uditinn wci>', as ii 
often tlte caae, a mere revision of the firet. Hut Sir Norman 
Lochyer has added two very important ■ectinnn "inci- jta fimt 
■(ipeAranc^ — the one occupying no fewer than nil chaptcrn, and 
dealinf; wilh the eclipse of January Z3. tftgS ; the other n-f"rrinK 
to the nsaislaiios rendered to him by cfliceri) atid men of tlin Roviu 
Na*y. It is trxie that in the fint «>dilion .Sir Nnnnan destribei] 

* 'RMent nnd Coin!i<g Rclipw*.' By Sir Wurman Iflrljrr. K.C.n. RR8. 
fcomd EilitKin. Conlnitiin^ Ml ilivoUDi of tlieCHormilioR'niiidnit VuUiIni^. 
(• IihIm. in 1 1^, anil of ilirCoirctitionsof tbr Eoli|iH*Tiaiblv ia IvvO. lijOl, 
•ad tfoj. LoiidMi UMiuiUon i, Co., limited, iqoo. Pries if. 
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tho npirit aiul i>aergy wilb which be was Bupp[>rt<sl bjF Captfti 
Xing Hall niid tbi> oHiovi-k und nMia of il.AtiS. ' Volag*' in 1S96. 
lint llip wontlicr nati tiujvopitioua od tUot occuUmi, and howr 
wvU the itavAl a*«isluiiU e««mccl to shape, it was op«D to ivvUlri 
to object that tJte^ uould not aland ttie Karchin^ lost of ndu. 
work under a c\wax sky. The reiuarhable (ffioirnoy stiona 1 
Viiiadrug by the voluntotTs from 11. M.S. * .Melporoono* fana 
mulefvd sncti a onvil impotsiblc, and " Jack '' has proted hidMclf 
■'tlw handy mnn," not merely oa his ovtit element, nor evra on 
land) but alM in on iitttK-k on the htratena. It is intere«tiiig to 
note that Captain Cliisholm liatti-u told Sir Nonitan vklten he li'it 
that tliere had not been a single |>iiuubiuent on ht« sliip (or >tt 
VFoeko, no grval wus tho it)Ier«st token by tho crew in tbe wotk oj 
ei-l'pse pre[iiiratii>ii. The uny in which ^r Norman and Mr. 
Kou'ler orj^otnKl and drilled thia volunteer force is well told, and 
h<ero and thronghout the book we realiio how ijir Norman's gn«t 
eJipuriijnce and keen grasp of ei'lipoe problems have won for bin 
Ihu striking succe^saes Iw baa attained lu Ibia field, lie has lolt 
nolbing to chance that it waa in his power to protide for: and 
tlioui-h chance baa done him an ill luru bv gitiu^ him ckxids 
iiist««d of i-orona in 1886 and 1S96, tho record of pmgreas 
front iS; I to 1898 is one in wbiob he abuwa a pride, nioM jutUfl- 
able, aud wilh which liis readers will syninaihite. 

The book deals praclically with Sir S'onuan Lookja'a work 
aloue ; other workers in the same deparliuent are either not D»eB- 
tioned al all, or rcfiTrcd to in the most incidental way. Thua w« 
noticed in our formt^ tvvicw the entire neglect to tnenliui 
Mr. Stone in the accuLiiit of the Noiaya j^itdya cx|icdtl*on of 
1896, and wo are sorr^- to remark tlinl tltst nc-^l>->.t bit? ii»t hrr. 
repaired, thouj^b Hh- tvgrctlod death of thnt dts(<ngui>hi-d 
n'imer would havo hiuiUi such re|XLrntioii inou aceiidy. Agaii 
only photograph of (bit li^^S erli|r^e which Sir Nurmati I 
reproduroa was tahou at tlit* Uritiati .l^lronomical .\ asocial tun's 
camp at Talni. a camp which in ttomewhat ]Miiitedly eii'ludod frooi 
the iiot of stations on p, 14,1, and it* membera arc i^iiurod. Bui 
taking the book a/> intended to deitl only uith Sir Nomtnn's o 
auhioteineota — kod it niuat be reiueuibvred lliaC no U>iD); aat 
notiier has an ecltpau experience at all riialUng bis — it I'orma 
rword of eicejilioiial interrat and iuiporlauu' nt llie prcwut ti 
when tite eclipses of tlie current laoutb aud of Uay igoi ai 
occupyiltg so many minda. 



'fOOUS 




MKAKtima or I>oi'1ii.ie Stau*. — We are alway* eImI to 
come i'rof. UlaM'niipp'o m>.-n>uivt of double stan> »''••■■ 
lliat to him ue owe uicaHnreB of coulhcni Mors nt u 1 
few obwrvors wrrv giiiog llutu niti'otiini. The |';v>i:ul iiAua 
the Rffh (Ntrim made ul St. I'eCenburK and at l>oiiikino La tl 
Cftw««, Olid Mflfu luadu dxHng Uio ycttr« 18^7 and \'if^. 

■ ' M f a — iiusroiiiAlri^uta iI'VIihIw lUniUas hitai t IIudiIoih •■ ■ 
nttnlhur^' i'ar Is IVof. tt, ila Uiwiuif p, tM. PJunboiiri, tH^ . 
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thnttt romplctrs th* record from iSni-iSgS. The mM«iirM now 

I MoTK OS nrw of nonb«m pair*, bui of Ihnl cjftiw linHc to iieKlett, 

I'ltirj' iv« not oF suflk-icnl fliffiailfv in atlmct (ho uol'icv of 

IdluprviTii with the brgu ri-frnclorx, <iii() pOKiM»Bor* of small 

1 >ni>trurni.>nt4 h«ve lately appear*^ to imaHiti! ihiit kh th« lar|!« 

ivfrBCtom wrrp fiiga^^ id ooubl«-H(Ar worii Ihcra Li no room for 

Ihrra. '^li^ 18 we tak» erery oceftaimi lo point oul, is wronc: 

them is more for them to do Uian evt-r Iwfons. Prof. Olivwnapp 

E'ves us mcaituiva of joo paint, of u-hicli ftttout one-fourtli ara 
M tbio 5" apftrt. 



NOTES. 

CoMRT Notts. — The folloni-inic rlctracnla and i-pliemeris (for 
(Ireenwicb mitlnij^t) of Giaoubtni'it Coouit (it 1900) ue bv 
Sir, IVrnne : — 

T iqoo April 390781, G.M.T. 

- =4° .16" 57' 

ft 40 34 ,W 






146 



33 



log 7 0-113^8 



I .. . . 

5' • • • 

9.... 

ij. . . . 



VLJL 
km* 
I 31 o 
I aS 46 
I 36 18 
I J3 j6 



18 33 M«y 17. 

19 38 31. 

20 46 15. 

31 56 I 39. 



li m • 

I 30 34 

I 17 9 

I 13 '6 

I 8 47 



• 
'3 9 

34 15 

35 46 

37 II 



The brii:btii«M throueltniit lilar ii* aboul tlir mine lu nl din' 
corvrjr* Tbn romi.'t witf aonrcely bv rwn till nrttrly tbi: «iid of 
Maj, boiiig loo m^er tb« Sun. 

RnUtlia Atlnmoitiijm for March contain* an article bjr M. O. 
>'B]r«t on an nrigitiat orbit of Coiui;! iScjj H. 

It will K* ronwmlx'rnd Ihat llcrr Thnu-n annouiKVMl a fnw roara 
BpitW rhnhvimrbulic'irhil of Ci>ni«t 1886 Il.uaiduoto plaootarv 
action, and tlvat \\w originAl cirliit wn* rllipli(^. M. SJtroaigivv, 
on the olh<>r bind, ronokidi-x tlmt tbc orif^iMil orbit of Conivt 
1890 11. !•■■■ Uv|«rholic. lilt b1«o iKiintH oiit a fliiw in Herr 
Thrai-n'o rri'mrvlM'' on C-oiii'tt \'^'^(t II., rix., that the lattrr had 
in«a8tin<d its ponition fmm tli>' !^iiii nnd not from (li<- rxntri- of 
({TBViCv of Ihv colnr nviilrm. Wbi-n n cnmcl in ni-nr tW Sun and 
mirvidi; «nifllv, tlii* >* ol' litlli- ronimnrnrv, bat nhvn a conifit ia 
at a fimil dinlancn and inovini; ulnwly it fwromi-s imporianr, for 
ihn ipn^l nf Ibf Sun round Ibiii <N-ntr>- of f^vity then bwrtmn 
coMiparahlf uitb tbn eomrt'a njwr*!. 'I'bn* th* qar«liofi of tho 
original form of the orbil of Uomot i8Sti II. tliould bu >t«dir^ 
aauv, llirai'uV nault bdiig uotrual worthy. 
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M. I'arpl Bm mntln nn invostintion on Stroiogreii* liOM on U^ 
origiaal orbit of Cnmot 1S93 li. (Dpiinmg), «*bkih wst muvrii)e. 
awordinf! to IM. titvincr, in tlio following hyperlx^lic orbit wliisi 
near the Sun : — 

T 1891 Mny 1 1-26194 BeriiuM-T. 

d 153 »4 'o !■ iSgo-o. 



log } .... 

t 



«' «' 3'1 

'S3 »4 'o J 

89 41 54 J 



0-39463 
1-00035 



H* findi that the original orbit was i^liptjcft], witli t = 0-99S4. 

. A. c. a c. 

Mtxoa PLAtTET NoTBB. — Four new plane<U have been diceovisrd : 
FC br Si'IiwHHninitnii nt Koidi-lbi-rK on Alarub j8, VD bj Kedtr •< 
Tiick on Beci-mW 6 Itixt. Tbe luttor plauct is only <rf Lhtt 17U 
ina^iiiludi', and putiliouUou of the discorery wju deUyiMl. FB,PF 
were iliiuovered by S. Uimyama in Jbjwu on Uareh 6. 

VK proves ta be one of the nearer member of th« ^roup. havi 
A mean daily motion of 1098*. The identity of I'li uith (11 
Loraia is <x>n&rmetl. 

Tbe foUowin; planets Iiave received perm&neal numbers 
Hath. 3635):— 



EX . 
EK . 
B) . 
BT . 
EU . 
EV . 
EX . 



Coddington. 

W ot { — Scb nru.t iBon n . 



It 
Cbtrloia. 



IMo. 

1S99 Oct. 4 
Oct. 17 
Ort. 37 

Oct. 31 
Ort, 31 
Doc 4 




EN. EP, RQ, EW, EZ proved to be idi-nlicd with (85) 
(3 «) Pomona, (t6i> Athor, (no) I<ydia,(4i5) n-!i(ic<'tii<-tT. UO 
does not recotirti n ponnaiMnt nuiabvr, not baring tma aumoiiinlly 
obterved. 

Th« fibuiets (440), (445) have been named Ilieoctom uxt BiB> 
mpeet4T4>ly. 



11 



ituAetiu AHr^nomiijmt for March cootaimi eome eotnpalstlaDi 
tfan Mibjvct ■>! iIk ga|M iu itie <uue of minor planet)) by U 
Bovkliind. He Hbons iliat tl»e nicui motioiia 5!^7"'ti anil fro; -o 
an criiioat talueit, between wtiicfa Ibe motiou of a planet wimU 
B|ip«ar to bo umttobli;, but bia raiMrches on lUa point atv not j«t 
OMttiludML 
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The approachinf; opposition of Eros nill afford ft veiy favouratils 
opportunity Cor iinpro>in); our linuwWgi* of the Sun's parulk)i. 
jtM. Jtivm. ya. 4S0 contains an articli? by X'rof. Newoomb, fiimii; 
daKnnu of t\>« h«iniispli<>re ot the Earth turned towards the planot 
ftt different time*, and siii^estin^ suitable combiaatioDs of atatians 
for iihotoKnpdic observaiious. It is hopt^d that a veiy Inrcn 
nuiDMr of obsen'ere will co-operate Oiting to its bigh nurth 
declination, tbe planet will be out of reach of tbe ob^rvoiories uf 
tli« noutlierD bemisphure till Jauunry next. A. C. D. C. 



Thb Eclipse of Mai 18. — ^Tbe Portuf^iese Government ar» 
offering nnwl jcienerouB tud to astronomers who will visit ihe 
eotintry to nWrve tbe soUr eclipse. It is ne(««sary for a visitor 
to proridu hinwelf with a certiticale cmaaaliitg ftuin a n-i.'o^iixi'd 
otwMtrratory, and autlient tested br the consular aji^nt. uhii-b should 
bnr tii.-> name and the number and description of l)i« pai^ka^n lin 
ha* vrilh bim, when ibe following favours will be granted :— 

Tlwf cuHlom>bouse authorities will give facilitic* for the ad- 
mittnnci- uf tlietr lu);i:;«{;e, and the cases containing invtrumnita 
will be admittvtl frw of diarge. 

Ouardn of police, or of soldiers if necessary, will bo proritU^d to 
secure priiacf for tb« observing camps, and in cii.ieH wLierr- 
obMrnnjt'MfttiooH are chosen btr from centres of habitation, the 
arm will proiide leuta. 

The tvlef^pli autlioritics will set up temporary stations if 
nuceaaary, and arrangements n-ill bo mode to supply tbe aocumt» 
tinx) of the Lisbon Observatory, 

'Itie Lisbon Oeograpbical Society offer abundant help, and put 
tlieir rooms at the dispiMal of astronoiiiors. 

The railway companies have consentctl to make a reduction la 
half fai«a, TIm State Itailways will even sup|>ly gratuitous 
lirki^ta. 

To obtain these conrassions astronomers should comniunicnlt^ 
with Cajrt, Campos Uodrigtie«. Ulivctor of tbe Lisbon (Tupado) 
Observatory, who has kindly issued a circular ^ving the above 
infoniutliou. 



A Mmtou or Piuntinu Kisxaitx. — As it ia •omet^mes 

iec«aBar}' to be able to imprint a r(=«eau on a photographic plal« 

already defelopwd, the following recipe for doing so, by M. Ilenri 

Bourget, of ibc Toiili>ii.->e Observatory, published in tjie Bulletin 

.O/njfiOMit^w for .Marvh, is worth recording s — 

Hake a 1 or 3 per cvnt. sohilion of bichromate of ammonia, and 
a «tural«d wolntion of enrmioe in this. 

IlBUKrse the plate in Ibo aolution for three or four miniitea, 
taking care to fat rid of all air>babbles. Put it to dry in the dark 
room, in a plaoo free from diut, wilb one edge oa blot ting-pa por 
to take up Iho mipcrduoo* fluid. 
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Noit dnr npplr It) \hf. Gim-mHo of ihe p1iil« the flim-eide of » 
plato on vrliich a ri^imi hn-i In-fn printed nnd ilui-elopeii : put tbew 
tnKnthffr in thj priiitin^-franii^, and (■ipoKt- to tba Sua (or tM 
Riinuli-9 or n <iunrtcr of nn hour. 

Tiiko Tim plnlr from Ihn pn ntinij-fninii; nnil put it, vitfaoot 
waihini;, in lh« HDliition, iM>d laTo it iinlU the riiimu-liQeB uv 
nmn rriloun-d in n-il, Itio pinto bains witliilran*n from time to time 
for Rxaiiilnntion. Wn«h it to tpit rid of tlm fxo-si of rarmiDe and 
bicliromnli', mul 1<>t it dry. Thn Nlarit wii) tbon B|i|war blark, sad 
ihf riixi^.'iu-tmi'x md. I'bv ojieratian i( morv aucc>[«*(ul if tlie plat« 
luw not bwo vtroitglv alitmed. 



i 



Thk C.iPK Catalooob or SCoDiiCAL Stabs. — Tlii* Ulcljr inib- 
liabed work, which was uieationed at the iMt tnoHing of tb« 
K. A.S. (ew p. 193), Tg not a catalogue of precision, but i' n li»t ol 
2'!<)S etan Iving nitbin about 6j degrees on eitltpr sidf- of tW 
Zodiac wliieh are to be lued aa reFeri>nce points, vrlven Ibojr placM 
are accurati^lv determiiiMi, from which the positions of ptnnpl*, or 
in Fart any other obj<*cM, can ho de-'luo^d, the tvlalire diictMiCM 
bcinf; measured by betionieter or other mKtbod». Th(> ralalo^a 
f;i>«4 the ]iliice« of the stars to seconds of K.A. and minut«« of 
dechnatioD, with approximate values of the annual variation 
in «aoh co-ordinalt, so that it forms a worlung list for om ia th» 
obanr*nlorii« whicli undrrtakn to mnko Hm riMoassry obM^rvalinni 
j^or del i-rmi nation of tho accnrnto pliUTS. A* n working Ii«t [t 
light b4! found uMiful by nomv iiniktMur*. alUtongli <bi'n< aiv t«w 
'luich, «hi> u»ff a tranoit'innCmmOLit. It can be purcbwed of 
Kyro & >S[iuttiawoodo for half-n-crovn. 




A Sponiom Ouupk>io5 to Sikicb. — la our Uarcli nnmlMr 
(p. 14S) a uole «aa puUialved respeotinf; aante obMrraltons umW 
by Prof. Ilorikard ol aaiall at«r« n«ar Siriita; in the AalrvtiomiMl 
Jtttrual, No. 479, be aniioiino^s that the star which li« had eallvd 
II at posit inn .an i;le 281°, diilaiice 4o"']S, i* Qot a rval objuci, but 
in B ivlliTiiiKi fnini Siriui. Uv snyt that rhnna ary> tuo of llww 
ohjiTt". Ml Ihiil n'twrtiTig thi> t<-1<-ecop(- will timply sutwtitulA tha 
utw for lli» MbiT. Thi- fnol that lb* I'-U-scflpt^ sbow» n >imiUr 
objuet near I'rocvon Kt tbitunimi |io<iili(>ii-aiii;leand di^inivn' makra 
il ttfidcnl thiit ttx-^n app-nmnrc* nrr- illniorr. Tltt-v did hot pi'xnt 
prior l^o i^i-xi. Aiitfint ao.oii wUicb dnlc tlH- objn-t-^liiu wh taken 
frooi iu i-M and ohNuiad. 

DiiuiiLB Smub. — Prof. KiMm, in Am. AWA. 363s. jfim 
IB1MIUW* ut )A Straint .patn miging fran t"-o Iw 4*-0 ia 
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neparatioii. Hk used 
ffi-iaeh rwfractor. 



doublo-imiigK niicrain»t«r attached to a 



WiUi tilt Lowoll a4-inch Mi?«Rrs. Boothrojd &nd Cos&liall hare 
tBad* iniruuns of 145 Bumhnm ttars mortlv of iiouth decliuauon. 
Thnw meuure* were tnade in 1898, aud will be fouDd in Ibe Jtf. 
Jovmal, No. 478. 

In \(i. 4S0 iif the fnino jounml in a list of 100 new doubles 
found by l'r«f. Ilii.vH-y nt Lirk. Thi-m- ulars Ho in the tone 
— 10" to —13* Def. Forty nn; umicr t' «cfrtir»tion, nod the list 
ought lo fnmiib tome iiiiorc»ting puin. 

Forty-seven aew pair* found in the wiif — ;' lo - lo' Pot. bj* 
Prof. K. O. Aitk«a an> ])ublishrd ia Ibe A*l. jVa<A. .{635. Th&ie 
tn the Httine clus of atani a.i tboM in Prof. Hiuocj-'it lift, 1 6 of 
them being under 1" lApantion. 



I 

P 



Obitvikt. — Miss Catuebins TiVotPB Bbiktiii. We regret to 
Me ih* atmonneeumnt of the death of this ^iierous lady, who»e 
many and munilic«iit ^fts la aid of uTronomical sd«iuce luivcbevii 
frequentty referred to in lhe»a pages. 



TttB Mana^ra of tbe Kuyul Tnititntton hai-c awarded thu 
Adonian Prix« of 100 Rutn<«!i to Sir William llni^i^np, K.C.R.* 
K.U.S., and Lady Huggintt for their work ' .In .\ljaii of I{«[in>- 
•antativi; Spectra.' 

A TBUtoRiu was tirculalnd b}' the Kiel Bureau on April 10. 
vying that from four aiiectrograms Bi^lupulBliy ban been able to 
oooftrm tbe diart rotation- period of Venuii. Wo need tcarcely 
rsmiwl oar readers thai oertaiu iuveati^ators bnve Hbown Iliac 
VenuN rotates in about 24 houra, vihiiat others affirm that lh« 
pniod ia about 123 days. 

On Mvount of tbe proximity of the total «olnr cclip«ei and the 
OOfUHiquent abwnm of aMtroDom^re bom EnglDnd, ViMiation Day 
at Orevnwioh will not be on tbp ilrst tjaturday in June this year. 
^nt will prc^My bo at tho end of the montli. 

I'bs Bruce Gold Medal of the Astronomica] Society of Ibe 
Fkei6o has been awarded to Dr. David 61II, C.B., V.B.S., for dis- 
tliiguiabed eervtoes to utroiMHny. 

BiBTO.— On April 17. at Lee, the wife of tbeSavilian ProTesaor 
of Aatrooomy, of a daughter. 
Tut., xxiti. T 
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Titi: next Meeting of the Boyal Artroooniiol Sociotv will b» 
on May 1 1, of the BritiBh Atftronomictl AssociatioD on Siaj jo. 



FftOM AS OSFOKD XOTB-BOOK. 



'4 



The ecHiKiu whidi will have occurred before t]te n«xt numlwr of 
thU mngiLsiiiD appean will tioi aflfonl so many oii purl u nit Jim u 
luiial of DieeliiiK our clMwry A roericau frii^ivds, for Uiey aiul wc can 
bnlh NOT it bj reniaiitiiig mure or Iom at butne. Sir. Cliarl» Burck- 
Ittlliu- kiiully reininda me itiut he still owta lae. two poU uf jam. 
which he borrowed in Japan in 1896 aiid foi^ut to rcpuT in India, 
nnd u wa Hhall nut in<H-t (bin year be in afmid 1 iiiuiit wait tor 
Snmnlm nrst ymr. Tbts 1 ain fully prvparvd ro do^ visbint; hlna 
evvry huocchk in Ib^ meantime with bn bmntiful buncing Mireeai. 
whicb u-o liope will Ki^f ui* > coui[iLei« picturo of tlio corona at aU 
diNtanee* from the limb. Seretal inli-resting cxptihmnnts an? to 
1)0 Ijii-d in A merica : I bear tbat the Terlteit Obni-niitnry jMrl \ an 
to iiau a 60-fool l«nH, with a cortoatat, which otight to gim line 
IjarturuK. AikI Pfol. Pickering ba^ a ouniptvbenirive acbcme fot 
liiKliiig an iiitra-ftlercurial planet, if tJiera 'u one. 



The mcntioii of iiitm-Murconnl jilnni^t* r«cnlls tbe Dame uf 
t.i-uin Su-ifl, and I vras delighted to bear yeittArday, thixiugh I'rof. 
Durnard. tbat this i«temo obienvr will in all probalnlily U- able 
ti) lnkt< a »han> in Ww obwrvattun of tin) edipac, ami I* aniiaut to 
Iiave niKillier look for an intra-Mer<.-urial planul. I call hiut a 
vH-irnii, for l>e i^ 80 years old aa wo ordinarily ivckou }v»J\ 
ihuugb he I'laiin' to ri'ckon (by birtfadaya) aa a yoiitb uf iq. having 
been bom on l''cbniary 39, t&io. Ue owtainly hu the atout 
heart of youlb, for b«ar how he announoia ft «m1 mixforluno that 
liaa lately eoiu« to liiiu : — " I am sorry to infonu you tlini my good 
eye ha* partially Uled. an<l in conaequeace I hnii: done no oh- 
Mrtiiig of consequence in nine iiionuii. I hait; diM-uvon.-d my 
biHt cornet and nebula. Tbi* ie a calamity to baj)uuii to a yo<iUi 
only i() yean old. Wonthor wanu and pleuaot. May we all 
meet trouble a* chi^rilr at ibo advanced age of 19, or wen 10! 
1 have board it mhI tliat Ihe worid has Irnted Ibis >ia.>duorki^ 
oauragmuH obccrriir far from wvll Bnanoiaily, and lin ivunid br 
gUd to fell hi* large telwwoM ; it may ooooeivably be of aoiue uv 
to btu to mention tbia fact nen.\ 



i 
I 



Ix hit own lawt Or. Xmm* Swift appanntly haa ■ gnai 
repiilalion aoi<M ■ of iTnimii i ■ ■ ' _> friim a 

RiNM-tinen of tl' '■ wliicli '.< . I'.iudt-na 

<Uiiitoroi«) f>a%iif .^cu.* tur Mnrdt j^, uid wui uie by uu amiable 
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omrevpondent, I sfaoolcl say ha raoac got con^idcrabhi aaiuwmont 
frmn nuch ndrairera. Th« l«tteT is as gi)o<l a thiug of its kind as 
I ha»u BYrr •e«n, aiid 1 veniure Xo (jire it t/frhadm. Tbrno »ho 
road it will jiroUWv agree lliai tliough tUe man may not be " rich 
nor wxtrangaiil," liis view's un tiot uudescrv'tDg of theto opithetK. 

kbuch ij, ifM. 

PfoTcanT Swift Drvt Sir inj nnmn it JoMph Stunhnin I lire hmt 
Bmpariiiin Cunrron Co Ps I nm a rnrpcnlcr b; iraid. I *rn nut ripli nur 
OtMinDt But I bar* ptculiir livm conieming Ibe inuiic of tlii* nurld 
m; DOIloiD it tbst ihit «orId is bolougb iniido IjIu a cuccaiuic ihri that thm 
i* opcnb^ >t l!w pot« «]r nbout k Uioubii.i1 milo* tn oioumrnliM and tliorc ll 
tunMiU of air iMauiof iii nod unt tiiat karp* the ntrlh |)inaled on it* ana ■]•» 
tlMC Ibe mn tbiDH* in nt oti« iinil in Jiiiio nnd at thit uth*r rad in duambrr 
alio tbni whorr il ctrikM *quiu« on th* iiiiiiJv of (ba (liet it >iMt up a twit 
WOUDil tbn innidv (he XHii* ■• it (Im« un tbe unt liiliT mhrni the lorid uini* in 
UMing da; luad Inight BiimiDrr act! fiiilpr an tbe inniilr <he Maiv >e on tba 
OTiljldo alio my mpiiufi ib tbut tbt? iiiol if» aboot 5C'0 m^lc* in tbickiirii and 
Ihat VouUl cauH Ilie boloir inj^d? lo b« about ?ooo niil^.i arfou *h]oli would 

e» pUnlJ of n»iu (or doudi *nil niuda liiu uune a* nn tbo oul tiAn *Di aa 
a l»0<;i> tliii nbnlR xich uierbond xiuld br ■ tiioiin nt niglil for Iham wha 
migbt be liiinj; iiimiio al>>> lay nntinn u Uiili w iIip world i* on* aunnsr lawl 
and ihrM quartcrt uaittron t)i«ouUiil» k> ti ia ; qujirt«n land •nd oniiqiiutvr 
waiter on toe inndn in lliat oate wq bma nut •wn onl; on* qiiarlcr of tba gurd 
ttniAif land in tbi« world y*(. ali wbcn ne go tber« w« >bil round riiv 
orouBdOTM tbt td^ of tbe itiFll which u abuut <oo mile* ihlpk and get rilr 
■rowid inta tlu intude and u m round orcr Uio odg* of tlu> ahd m ihal <«m 
to a bflt of 1 or J bundr«d iiulea in uulth Hhieh iha lun iblnra aquara down 
npoo our fatadt and itwiilbca owndiiuaMlliai tull bci.' our bulf wst boiue 
th«B w* (Ittll ban tn pa** anolber Oiild barrr wliit-b I Ibiiik otll bs raihsr In* 
than tho onr un tbn DuUuln and Ib'n w* alial find lb" mtidi> iniudi lilio tttn 
oiMidc wilb ii'uipriil binfr anil torld tanvtt nnil ■ •(ili-ndid clini.ttd and IrM* 
and iFeiUlioo m^icli Ull«r A niorv lumuraiit tliiin uv bale ibpin on tlir oiitnde 
thai allOircF thiiigi maf bc« at 1 imo^ne I Uiiiik thcrv is ttrj iiltc d-jubl bow 
fln* ll would b> to tab) a tmw in tbe uiiido nilh jour grmt inatruincnlj at the 

rilt tide and peliapi ko a largo itMin boat tailing dirwtly oier jour lirad 
It ?coo oiilt* dlitant Uka jou wontd be l»okiti|{ at tiui uiuon. in innportof 
mj ilitKirj I Kould aak jou to ciamtna ih« rinici of toium and acv if Umj arc 
not imltj ntw on tba lania plan and p«rIu>)M tatum liaraelfUalao below a« I 
Lata iinatfinail and Jubt«r to. thMe nollont iMm tar mor* a^rKibl* to ma (ban 
IK Uiink Uiat liie wmIiI ii alt aiilld in>ii1p jou iM it looka far more icntjble 
timt tbo Lord would maka it to on avuunt rl would b« m meh morv oMfiiL I 
*Mld like t« Mk JOU whnt jou think of it joim trulj 

^iff„ Jowrn Sroaiiax. 

Eaitl EmpotiuM CaoiNii Co Pa 



Bf T to Ktum to th« oclipati : it will iDl«r«)it hmd.v to learu that 
tbe Uojial At'tronomioil ^oeielT are raalun); it poauble for their 
AflMSlanl'th'cnitary, Mr. W. U. Wealey, to go to Algit-re. 
Mr. WV^trr lias Imd tuoi« to do tritb dntu-iog ike corona than 
aiijotie tli.tt «v«r lived, l>ut he baa never tteen it ; all liia aotiuniut- 
un witl) it tB dertred from pliotognphs. Now aa (iwrvtuj S. P. 
ItfDglaj ItM rocmtljr reoMTked, tbose who have seen tbe oorDoa 
faiiMV that tbera is a ml aiaouut of btsautiful di^ail nbich Ihc 
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photo^^pbf do not ihow, lod it i* einin«iiUf deniraUe that efe- 
oliMsmtiona ihonlil MppJament pliatogmiihH:- I£ biijoo« i« in ■ 
jHwition to ainkfi thu most of «ii <>j>pnrliitiily fur Mjiiiiii; oa ihMv 
Ti-ururM which do not apooar on thn phutogmnha, I Eancy Mr. 
Wwley is that ppreon. lie will further profit W the ««ry (;mt 
IrindnpM of M. Trepied, who Km offermi hiia th<! um of a Uifc 
i intra tneflt, posaib]/ the e<|ii»toria) cou(l<!, for ht* pxaioiiatJou of 
tko coronal structure, instead of somo tamil in*lruiii6iit vuch as 
could be takon out. This is a piece of intornalional coui1««7 which 
hM probablv never been eqiiallf-d, and doM om good to bear of. 
Wp must try nnd koep the clouds au-ny. 



It is good i»w«, too, that m coelotital is to be tioed in Aitwncs : 
«« who haru u»h1 tho iiialrument feal sum that it will be appran- 
at<«d \n olhtra. It i* eiiwlljr thu thin^ for e<:U]>M wofk. Talking 
fA cueloalata Kiniiida iiie ihiil in a lectura tho other daj I alluded 
to Joihua'a comnaDda lo the i^un ai a ptehaiioarv lo eipiainin<! 
altout a coeloKtBt ; and aft«r tho lectniv one of mr sudieiice aeiil 
mv tho following vxtract from a Hotel TiMtora' Book, dated 
'S54 :- 

Pr. Dodd Moppvd the iiMtU ; ptrfeedj MtiiOad. 

i Balotr in laalbM iModwrttins) : 

In 9(Ti|a«in riirm tM. t^t lathm otM 

" SlWMd Ihr du - wImb Iw •)•« tha Phi3iMia« : 
Bm Ul VmI in a frigbit Dr. Dodd - «ob»1 lb* dghl.' 

""'•n - J-'- 1' 'hi lit I 



Tni pivctMc of innting quMt»o«> fron tW Bodiaace at the 
nt a Ivetaro li*aalmo«t hocvfao okaolatft ; bol qaeMiooa anr mm^ 
tin«M voluatMrad in uritiikji. A leetoRr. «bo had pabaollj nO' 
dtiutvd bia hcarora through « coora« on apMtnuK-analvsa (mtf 
nnaU Ihi* Ium), waa fitvoun^ «ith tha loQawiDfi M)|turTi— 
" Will nu ktadl^r t*tl ue whan I can bo; a a f ac tiw , and what 
b tW bNt to ask for r I «raac a good om for amtttnr » 
Ara Ihffj vtty aspoaaiva?" 



^ 



A» Uw ■pnnittima haa ma* il 
•HMlhu)( in lb* tMlar* at a pM«> 
Mowing cinioatf * 
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MB^IXO OI" T11& ItOYAL ASTKONOMICAL SOCIBTr. 

Friday, 1900 Maj 11. 

Mr. E. B. KxoBKL, PnMvtnu. in the Cbair. 

Sttrtlarie4 : H. F. Nbwai.i,, ir.A., uid W. H. Maw <»■«« 
i\ W. DreoKX 

Tarn MitmiiKt of tbu |>r«viou!i 5[eDt-tug were read and onuBrmi'd. 

Mr. JJaar. Ftfiy-two prvtwubi Lavi> bttan r^ctHni nncn the 
date of tiM! last lleutinf; ; aoioiif; thctn ar« tl>e foUowiii^ booka : — 
Prof. F. K. Uiuaere ■ SpecwUr^r Kaoon der 8odii«d- uad Muod- 
fluHbiniisBe': Vol. ilit. part i. of Ibe 'Uarvurd ObcHd-ratory 
Annola,' whkli couaista of Hie Hovimon oT Ibe llorvard PboU>- 
nwlrjr i and a book on the onminj; iiclipw of Uie Hun, isMicd aad 
preaeoted by tbe Dit«ctor of ifa« LiHbon Obaerrator]'. We bav« 
«Im> received fi<Otu Uer. H. L^j^r a laatem>Blide fncaiinile of 
Cipt. Cook'n ori-^nal obeervationa of tlie Tranait of Veoua, 1 769. 

A vulv of tliaaka wu ai-corded to the dooora, aud the luituni* 
■lido «wi tLruwn ou tlie scmm. 

Tht I'Mwident. I have received a (elter from Dr. Commoiii, 
UmI tli« Council bave iiski^d me t« comiouuioate iU coutonta to 
jrou. It ti to tlx.' uDect tbat the ilritihb Auooiatjon bas made a 
IMW ddpuUtre ID the Section ** A." wbidi ha« tuuall> dealt with 
mttbemalKsI and astronomica] qucetiont. A Sul>'ae<:t)Ou to 
Svctiuii "A" baa been formed, wbicb is to be derottnl to Aatro- 
Domy, anil Dr. Commou lia« been appmoted L'reaident. He 
thtTftfoni aaka me to «re DotKo tbal any astTODO[uiir-.U I'ommuui- 
oatinii to the BritJA Aasociatioo abould be wul lo tbe Sub-aection 
oftWtioa "A." 

lUv. A. L. C'ortie then nod a p*p«r on tLe Duration of tlie 
Omalnr Suii-«pot Dislurbnncea in thv years iSSt 1899. Ttie 
Dinnbdr of ilrauings uC the nolar surface made at tbe Stonjrburst 
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ObwrratoiT' during tlt« Ia«t nitiet«oti jeon amonntA lo more tliu 
3400, or, on an average, onu for aivry two days. All Uie mftUf 
«oIar (lUiurbancM — such, namely, a» attaJni'd ain nna of one- 
thouaandth partof tho Sun'svifflble bootuptKin — have been iwcorded 
al leaat at some period of thvir )irp-bt«toriee. llMeoU* all auch 
dtsturbnnra; have bo«ii charted, aft«r tbo inaun«r of and m 
suocession lo C'nrriDgloD's wdl-liit(>wn diarte, aud thvir life- 
histories irritt«D. This w'ork ha« boen done und^x tlt« dirM.'tMn 
of Father Sid^^aves, nnd I have b(<oii »bl« lo U6u thi^He ualcnab 
in drawinp up th* prc*enf paper. 1 am sUo grntl; iudid>ted ta 
the Greenukh voIuiiie!i of iiun-»pot {xMitinns and aroaa in deducing 
the incan beliographic courdionti-s of ltie ofntree of tb« varioua 
groups. The paper conHiet« of a Table and a Summary, 
uuinber of greater disturbance roll«ctf<d in (he Table dnriag 
period under roTJevr aniounl« to 115. With re^rd to the 
turbances, tliey are not necessarily conlJn<yl to •in^'Ie uroupa 
•pots, but also include such as nvr«> duo to several rtscum-ninB 
outburale of spots in appmitmntely the sam^ ]>unlioD. Tbey are 
diituiguished as " single " and " compnetto." Tbt* main prohWi I 
aet hetore myself in drawinf; up the TabW uas Hie detcmiituttuM) 
of tht! duralioa of sach dislutbanoes. so as lo arrite nt ■ mem 
ralur fur the life of ourburi^ts of Militr spoi». AMumin); Ouiin^ 
lon'tt vulue I5'3S for ll>e period of a Kilnr rotaiioii, and amuigiBg 
the dinturbaucee in order of duration acrordiof; lo tolar nitalioiu, 
th« Kreatvat number of diBturtiftnc««i 19*6 yvr cent., arc fimml ta 
remain visible for 1 to a rotation*, and 14-3 per cfnl. for o to 1 
rotation. 'IMitig tbc mcaa dtirntion i>f u di«turlM0vn from I 
wbole niimhi-r of diifturbaiicM dincuim-il, ilir< rcnult is 56 dayai 
while if we ranlinuour ultontion lo such lu vvtv bora and ilind 
the miblo bctnixpherv, th« ro«idt la 51*4 day«. Hmico up 
conclude tliat the meiui dumtion vf a solar diHliirinnce ■■ xiif-hll; 
more tjiaii two rotittion* 'J'hcgn'at<-«tdiimtionof nny difturlMa 
was in the cue of a composittt dixturbanof. wliich conimiiiil 
four lery lanci xpot-Krotipa, and tliirl^^^tn nihm of !ininlli<r iliim 
sioDS. succeeding one tuiotbi^r in a rti^lrictt-d region of tti* 
surface, and which wvrv obviotuily connocted on« with tbo 
This ]ast«>d 527 day», or tor noro Uian 30 |n«ariy 31) ml: 
fhitn SepttMErber 15. 1891, to March 5. 1693. 

Following the Tablo ii » Sumuaarr. whidi uonlalna a 
account of the mMNWMion of thodivlHrnncM ■' niiivtMa 

Sirs, and point* out I)k< chiff Kubjeda sugg«si< !'•> study. 

eae poiuls nm furltipr briefly rc~«taled at tin- .mJ ■. yi^. 

Some of iIm<hv <I'«I with what may, pertin|», I. I the 

"alternation" in '■iiii-Hjiot dixturbunoM. All HularuWmm am 
BW'are that a targw group of spota inually i-ontaini rwn l' 
meinbers, a loader aud a reomoaC opo), urtialler i>|ici 
•pened between th<?m. Somolimes on? of thra^ •!.< 
aamsliines the otlx-r. a ki>id»f nltttmatincBcliv 1 
A smilor allematJni; luitiim itoctns to bcbiig tu ^i . .j,,: ... .^ 



June 1900.] /Ac Roi/al Aitrononical Soeiely. 



231 



tblB wise, tiiat a dUturljaiiod north of thcuolor o^antor i* Anawered 
by iU fHlovr in clmnu^r oiid puxitioti Miulh nf tbn ri(|iuitor. One 
striking euiiuplv i* Ihiit M*}iioh induilwi Ncn. 9)$ and 9(1 at tlie 
lW>tei wbi;i) two txU^nilttl groups of Kpoli aiixvcrnd out' uiiotlier, 
not onl; in characbT and jiruitiim, but ulio in iiiclinution to Llu) 
Suo'« equator. Fiirthttnuunt ■ -oujiicion, vrhich mij pn-haps ba 
onlj tbo twalt of n i>i^t of coriouK uoincidonom, is Kuegortcd by 
the «uinnuiri>-. that oft<-u onv not of qaiot rolitHon« will nlteniata 
witti an eqiul tcl of dixtiirboil rotntionit. Agnin, in the jvun 1S81 
to 1SS6 S«pteinbpr tho niimbor of grunt outbursts in cnch rt^on 
north and souih of the 8ut)'s equator wom ahno^t c-qiial, but xince 
tbm <la(e tbci |>rt'poiKl«ruioo bu (Mxm markedly aud initiarlinblv iit 
Eavoor of th« soutbern ro^ons. TbiK fact hm* also bi-«n nott4 in 
Itio |«|>er« pmentool t4> iJio liocit^ty from the GrovDwich Ub- 
•ervaton.'. If in tbo Doar future u period should oocur in which 
ihe dii>turbanc« should tw moioly I'onAncd to tlio northern latitudes, 
U it-ould bo a ramarkahlo v,T>«n*ion of the alternating action of 
tliet« foci of sotur dislurhniK-A. TIk' mode of nction. 100, of the 
(oKot ciiuaing iho di^turbiUKVB which %n> ns^ociated oalU for notice. 
Al Bmt it is iiittrnnittout. disturbances reuurring in approximatoly 
tbo *aute po&ition, with Ih^i ititormitision of one or more quiet 
rolaltuiuj. I'hen the forres seem to gnther slrength, and the action 
nlntinated in a big outburst, to be succeeded by other intt'riiiJtt->at 
recurcvnces of the spot-groups. This is true of thn luuximum 
periodfi of solar notiviiy, foe nt a iiiininitim the Action is seemingly 
ti^trictMl to ttio inl«^niiitt^-nt mode of manifoi'tatioii. 

I may perliapo boolloniTd to mention a mattvr akin 10 theNubjert 

u of the prMenl paper, u»d thftt i« a« to th« origbof Iho dark holes, 

I flrat obserred by Dawc*, ID thiMimbrBof spotA. ObseningaKjiot 

KnKWiUy, I sormcd to w<i a foculous voil vatoncl from the bright 

BtnUrstioea iu tbo penumbra oror th^ Hark ombra, but Uiaving 

™ evrlniii portions uncovorwl. Tbn portions of Iht- umbra covenw 

by tlio veil wiero of- a low dark lint tbrui thi-: dark pntctiM or holes 

unO0T«red. and iKnon thcdislinction. llowover, I tpr^k giianlodty 

Ml the matter, a* 1 hnvi^ only obsorvod tbo pixio^ss once, aitd 

cotnboralive obsenution will W nocded to justify any »ueli hypo- 

tliMa od to tbr origin of ibt-Mi so-callod hoira in tho umbm. 

The Prttidrnt. Fntb'TCortio'ipnporisof extntordiuary iiitCMBt, 
tixl luggests many qu'-mionitliatweabould liketahavt'oliiddat«d. 
IWu IS 0U4I quMtiuti I HhunkI lik<' to ask him at once. He baa 
■lalwl iu tli« ca«« of a <!<tr(ain gn^at diotorbaiicv, which lasted more 
than twenty fotutiiino. Ibot th« spot-group exinadod over 30 or 40 
iW^niea of lougilMde, Wliat was tlic raogo in latittido of ibe 
group ? 

ttn\ A. L. CortU. Tbo group brin longitad* i^^ to sSt", 
and In Utitudo botwiwn 13" and 17" A. 

MatinJrr. 1 iihould likti to conAnn your stAlcinenl, Hir, 
witli rn^rd to thia \i*\»-r, that it is onu of extntonliiury inten-j|. 
ll otrtauUv is *i< tu mytolf, and I am rary glud thai Faihur Cortio 
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bM brouKht tbo subjsct tip again leat aay o( us should Ml 
tbe dclunon that Oiciv wm not' a ror; wide and rich field atill 
be worked in Uin dirrclioa of Min-spote. One of tha r 
interesting pointu to my own mind that Mr. Corlie mention^ 
Ibe rerunvrDt outbimts north nnd south, llo e<vii)(>nll(- connortad 
the oiitburtt« north nnd south of the oqmtor. That in a phi-m 
nKinon which I havi> noticed repentedly during kit ij yoar^* w 
nt Ot««nii-icb. Further, wc fiml that tliere arp time* wbeo 
Sun, as awhol<>,»ovins torc8pond to ttompinRueinrp.for dista 
will arise oa a givtin day. or niihin a day or two, ovpr a Tory wtd# 
raeioo. Then? aiv two points uhieh occur to id» which arv ^^ 
nifiaant and should be caref u lly fol1ovi>d iip. as tlioy may tri^v m s 
shrewd hiut a* to the depth to which «uu-^pot<> •■itmid. Wc find 
in the formation of a certnin type of gtonp thai the ltMd<-r spot 
will more away from the biitk of the Rroop at tJio rate of 7000 tu 
8<M0 mik« a day. TIte rau- is a Tcrydcflned one. I do not think 
that vou vill find that the rate varies much, and it is erident that 
it has (omethittg to do u-itJi the depth at which the didurtauiM 
ofi^natod. There is anotlier matter, and that b the averai>c nbe 
foe a perfectly circular staUa spot, which is very much the same al 
one time aa at another. I'rom 10,000 to 30,000 miles in diametv 
is About tlw siie of the circular stable spot. You nay (^ tpots 
which are very much hrf^r, hut if they ore larger than 30,000 
nuka you will soon have them breah ap. I tootight I woqU 
nentiw this io addiiion to the point? whkb >Ir. Oitie bM 
brought foru-ani n* MibjtK-ix for further ^odr. 

Mr. }ffn>ttfilin. Tboi« is txio qiiiwtion I »o ^Ir. Corii*. 

Uv may h«T« Htat<xl the point, bul litidnotiiti < ii. Whs* 

the m>iilhrrik lir'inis|ilvn< ivnnwiiri la the uortWa h wai ipbBipa. bw» 
lonK mar the inli^nnl be brfon thi- anawsriag auttant oonaa t 
the aoiitli laiiludo afti^ it hna appMtrvd in the north latitodaf 
it soon afti-r or hmg aftor? 

Kif. A. L. Cnrti4. 1 batY (nalan<*« |Mit dn«n in lh» 
For Bsample, No. S.i soraas to answer No. 83. No. Si ««» 
soM) In tlio y«ar it>i>4 on SsfttaabM' 5. aad the answvri 
tutl<anri> (tartnl on NoTrrabnr :(. Ne^ 89 rmotwl* to ?i 
No. <<S <na* flrri »nrt\ on i8<j(i AueuM i.aod dM ad NmMnbar 
white ^9 «a* tint irvn on etofMubsr 16 aad was b«( aeeti 
Kontatnr yy. llownrr. ibere doaa not ssmb Io h* any Aiad 
a* r«itard- ihe time wkm iW* kmmmI wbrtJTsly to one aaolhsc 

J/r. M. U»rmr. 1 am tstlM- illM[Hinlll1 1I br Mr. Cortia'i 
p»|ieT bemuas 1 tboH^bt b» was csuic i» bring oM •c<B««Mng a( 
tl»n etidi^' ennitectJon belwwra laesa pkawMssai and tka fawd*. 
I ■kotili %t\ wbatbsr bw socas thorn if lb* apeCs haw 

any rrh - In iilai 111 in ibii |iiiiaiiiiiiii ' 

' ' )'<«Mi pattiailarty intanart^ by that |wt ti 

Mi ' nbiah bafaftcs t« iW tarvtioa in hhitaaw 

III thr uml<nt of siuhvpota. I ipther that Ur. CMis voMidtn lUs 
ii aftUMtl h> tie •pnadiu »t Mocr or ItM haniiM 
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nrcignUr manner ovurtlio tmrfnwof ihv utnltm. Mvopporttmitua 
for Htlv oluemlioiiH Siivo Ixicd )iinit*id, tint I Iwvit piid nil the 
atteDtioa I cudUl tn thin fuUure, and I hitvi> bci?n led to m\ oppoaits 
CondusioD U> )Ir. Ourtic, nnd thiit i.*, tJint thv mottling in couMd 
by lumiauus inallur hcloA-, untl not upon, thv »iirliKo uf thu jina- 
umbra. Lsat ,v«u I «-» wat«biog ft vun-tnot in vliicb a bridge 
wu formuiji, and I)iiii bndeo stopped At k ffhort dixianco from the 
p«iumbni. At A btdP ponod I wmld trnce Uii* brii^p; m a v«y 
faint lumiiiuui' xtiynk bt^vood where it stopjiod, in fact qottr ncroM 
the umbra. J liavii mtii manT olhor lw» striking iuftanci's in 
whi«h tbert! uerr apjKtrontly veins of tumiDous msir^r submerged 
in the dark nixtliT of llwi umbra, tho apacvs betwi'en those v.--in»— 
wbkli I \mw tnmeA "nubnwr^d bridge* "—form in g tlm wry 
darfc spots or niicl«i. Tbo only diff*in?Dc« betw»*n Mr. t^nrili^'i 
Tiews and mitx^ i* that to me tlio Iigiit4^r portiooa of the umbrs 
appear to bn dito to stibmeraiM) luminou* mntt«r nithcr than to 
IwnJuouii iiiattRT niluated on the top of the umbra. 1 do not know 
whetbur Mr. Cortin hivi traced these fointly lucninouR vrim, hut I 
bavn »iaeu Dicm well on a dos«n or twenty oocasions. Thpy can 
ooly U- obnerTMl under favourable circmn»tan<«8, nnd I hatv nevor 
been oUk to we them except ^^-ith a Uawes eyepieGO, iiHing a 
amall a|KTlurv, which practii-ally xhuts out the whola of thv (Mn- 
umhra. If then- io unything like a glare in the field of view you 
eannot »»■ iiwn: markings -it nil. 

Tht Prmidttu. Our .\l<LH:rini; is honoured thi» evening by tb» 
prc«Ktac« of f>r. Sill, fr»iu the Cape. Tbe iSntnety is alway* 
raoat happy to t^xt«nd a rordial wvL-ome to Dr. (lilt when, aft«r 
hi* pi-hodic time of lhre«t or four y.-nm, he r«liin»« to pi-rilw'lioB. 
Wo havn walebud ihe no(ic>:w lit- )ia« bt^tm Idiul enough to w>nd iM 
Cor iho Couni-il'ii .Annual K^jjort of t|j(> progroM of thx griiat work 
fall ia cvrryitix on iil tint (.'npo, Viv v'i-v with gntkl int'-r><HC the 
]iruH|M«t <jf tli« ii'ork h» in liki^y to cnrry out uiuh-t* tlw niiipiees 
of lhi< vrrj' gUDirroiu mc«ni which hnvii lin-n plnct'd nt hit dnpuul. 
U'ti an* iiicMt luipjiy to mv hini nntaciit tliiv i>t'cTtiiig, nnd 1 u'ould 
tiivilu him to innVn woinv rtimnrk* about tbi? work ho hiu in hand, 
and thai which bi; ix-opoHia to aocompli^b. 

Or. um. [t i* olu'iiyn to Bn« n vvry grant ploa^iiir' v\»a eoming 
to this floiutlry to nio't thi* Society, nnd to rvfn^ivn tbo kind 
waloomw which b invarinlJy a^corditl to mo. Tho Preniiliint ha% 
ailtod mo to give itomo aovonnt of the worit at th« Cnpe Oh- 
Mrvatorv. I IkmI inioiMk-d to give «omo account of the ftfcClean 
Bqualorinl. but 1 will defer that to the next .Mi-i'ting, het^uM 1 
hate had Llit- niinforiiinn to minUy noioo alidt'S which I bail prepared 
to illiMtraic lay deacription of the indrumont. Instend of de- 
•rnhliig thi* in.itnimenl to-night I will "pcuh a little of the work 
»ii bav hcflb doing. I think tho last time I ws* Iw-nr thu voJumeo 
diMcribiiiE tb<> work of dotertniniiig tho solar lunllax witrv nor 
|)riiilr>(l, hill ' ' •iniH- tMH'ti ooinpU'ttHl ctitil iIiilrilHitod. Siooe 

IbaL Uma ; : . i and third loluutos uf tlwi Ckpft * Don:b> 
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muatcTuu;; ' have been completed. Tb? tecond roJuine, I know, ii 
iu the )mndg of the (Society, and lhc> Ihinl Toliinw i» priDled uid 
will be ill your hands in a very »hot1 time. I b1iou1<I like, ia eoa- 
nectinii uith Ihat work, to say that all my life I have been xfri 
(ortiiimte in the colleagues and friends who have worked with mft. 
Without tbeir aasistnnce the great varieti.- of work vhteh ha» falteo 
to tie lot of the Oape Obeerva lory would hare \nva intnoMiUa; 
Mid wpeciiilly in connection with this * Dnrctiniuttvniii); I triih 
to meontion tli« name of a man uho. tlirough ihidc mud tttia, 
and with iHTy small innttTial ''upport, but vritli iiidciinilahfe 
energy, has been the ui&ii who has uade Ibal work poMiUfr— I 
mcMii Ppof. Kapteyn. Wlwo the project oomtiud to ine. kftcr 
making the photocniph of tbe Oomet ol i S8i, and it si'*-m«l tbtt 
photofcnnhy afforded the be«t means for tbe aemroplisbmf'nt at 
thia work, but uhen the ai<] of the Boyal Society fa)W me. I 
thought it probable that tbe completion of the ■ Ditrcbtnustemait' 
would havelo be the <x<xk of myoId»se. after my retinDmenl from 
ofRdsl life. Then came Prof. Kapteju. He uffen?*! t» do tbe 
meiuuremeut of tbe plates, and be haa done it iiith a care and com- 

!>let«nea« which \a b^ond all praise. 1 know U U an uuiuual thing 
or one joint author of a work to speak iu praise of tbut work, but 
Kapt«yn'di share of the work Itas been no inucb greater than mtne 
that I cau Kpeek of it thus «'itb»ut ftvling auy loaa of ma ' 
hare been tortuimte in my present .Secretary. My 
Mr. Innea, has no olSutal respontibility in connectuMi with obMrva^ 
tioos, but he ba» undertaken tbe rvapODsibility of miaiog llw work. 
He has demoted himself diuin^ tbe past reartohiiutiuR iiptbeonntD 
of all discrepancies between tbe ' I lurchniusleruu^ ' imd <wt«}ocuM 
of precision. In uvery instances it has been shown th«t tnuve 
discrepancies nre not due to the Cape work, but to rlie cntabicae 
of preoieion, in a rery great many {Men to nuiable aUrs. H* loH 
diaoovered a good many iimable stan. and thooe wbo will do m* 
tbe fiivour to read the third volume when it cumea out will hnd a 
raeliminary list of tbe erron and discrepanciea which luivi- bma 
ai>oovea«d in the revision. Of course the ret iskiti io not ootnplnU, 
and the full detail of that n-ill be found id the subae<|uenl roiunnk 
Another work which has bei-n on hand for «on>e time, and wkick 
is now all hut through tbe pmis, consists of retnarcbes wkich ban 
been mkde from time to time |)nncipally by myself, Mr. F'inlay, 
and by n young Uiitt-h friend. Mr. de Sitter. These invcatigatioaa 
an the paralUxes of the wutlwrD stars, and the resulla arv now ta 
tbe prosa and will very mom be in your liands. T?. 
means of generalixing to sowe extent upon Uie con - 
univenn on Tnrious ]ioints in tidoreal astroiiomy. \S c kiinurj 
tbe reeesrcbe* of Prof. Klkin and Mr. Boborta. n Houlh-AI 
aatroDOiDor, that th« eum of tbe star a. Cenlanri i» nlwut oi|i 
Um nan of the Sun. 1 will row show you a phoimmph 
spectrtim of a, CVntauri compared witb that of ' 
taking this pbolognt^ih tbe raiodla paittof tho Su>. 
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■hut out br n thin tongau «r gold tnots the «)it, and ila pbce iB 
' tklc«D by Ui« Kpvctrum of thr iitar, uid you mi-c tbo ititRctra arc 
ulanticai. I think it ix very importAut, with rv^rd to our 
iaowl«dge of thii briglitnrw of Ibc Suri lu n Ktnr in spaoOt 
that w« linil thr mniu of a, Oonbiiiri id«rit>i(nl wilb lliat of the 
Kuo, and wn tSod alito thn i>pi-ct.» of the tno bodioM tdeutica), 
umI it in not nniruKMioblo to nNfiimv thnt Ihi: nlMululv ligbt 
given bf thci two hodicw in idcnticn). That Nring no, »*e knou 
(be viauttl inngnitudc of a C«ntnuri, and wt> know if wo were to 
rtiift tbe Sun to a diotntioi* which would cortv-iiionil lu tlie dia 
taao6 of (I, CeiitaiiH, w« iihnutd havo n ntnr Kimiliir in uppMiraow 
ud li^t to a, Cuiitniiri, and wr^ aUu find if wv >tu|))ioaa the 
•Tence parallax of a fint-niBjrnitude »lar in cinn-lnnth of a 
reconu. which ia TOiy nuarly tlio i'awi. our Sun Mould au|iear a 
bttlc brighter than a jth-magnituili; *tar. That 1 IhiA is an 
important general ixaCion in connicnl (utronorny, Tbon vitJi this 
(»el befom UN, and with our knowbnjgo of thi: |iarallax of many 
stars, we mn com" to another coiidnsion. Take, furvvuiiipWitliat 
woBderful runaway fiar n-itti »» annuul ])ri)|itrr niutimt of 8( 
wcoDclii, which wa« diacorcfvd by rrol'. Kugitcyii luitl Mr. lone*. 
The parallax of that ttar baa been dvt^-rmini'cl and found to be 
about o''-}. ItH magiiitudL- ia 8*5, m that it* total lixht vuergv la 
onlj -oo^ of th" total liuht givun otil by the Sun. Ti3te a alarlike 
Caooptu. Tbv obiicmitionfl nhcnv a parallax of a fuu' tbou^ndtha 
of a aewiid of arc, which i* li!« than the probabJn ormr. We have 
here a star about D'hi<:h wr ojui form no opinion what«virraa to ita 
briUaocy ; but if wo u-isumo (hat Ihi- jiamllax of the comparisoti 
«tar ia o'''oi . then tbi^ ab(M>)ut« brightnetiB of ('onupuM would t« about 
30.000 tiuiM Ibe brigbtneaa of tite Sun. Or if we aoppose Ibo 
! pamlUi of the comparison stara to be o"'05, it would be 3000 
' or 4000 limw the Sun's briabtuess. Iii other words, wo havo 
alsrs of known absolute briRhtncas muxiut: from 3000 074000 
timee of l>n|;htjieM of the Sun to 'ooj of tli« Sun, Uue star may 
bo 100,000 limes in absolute brightiiiWH gn<at<^r than another 
atar. Tbiio if we i^ parallaT-buutin)> for the sake of finding 
laive pftmllftxes, it is of tittle use bein|; guided by the magnitude 
oFUieslnr. Mr. McCIcan has iaid, in his ' Stellar .Siieotrs.'tlMit the 
hnlium "tars an^ apparently collected together in ]>roup» in certain 
nart«of thebcaven<. In that case, and if tht beliuiu stars ore col- 
Ivctvd ingroiipainspnce.it is most pouible that tliecotnpsrisQn stars 
which WK bnvii employed for tiiiding the parallax of bright holiam 
ilan araolM) Iwlium stars, and if the cotuporisou stars we huvtr uaud 
are only ncighbooring star* of tli« aatne pmip we should expect to 
Itiul verr (tinall parallaxos : and, na a matter of fncl, in the faatjo- 
ni«t4fr obaerv-aliona I Knd none of the helium stars aw star* wlucji 
poe a Mnsiblc parallax, a Tery strikint; proof of Mr. Mcdeaa'a 
■annon. AH «tAn> of considerable proper motion do give a •my 
•Muible paralbx. 
Am to other work which is of « leoa popular diameter we bava baaa 
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Cuahing on with |»nip«ratt<nis for ftmilnmrntsl iiht«rvstioDii, ud 
&ve publi«b«>(l a ntalogao at 3007 staM. X am happy to uy tM 
nru now nii tbc point of nppraachins the oomttruetion of « ftniila- 
DieDtal cnUlogUL' uhidi will Iw rMlTy vgJaablr. I Kavi- joal bran 
do«'D to IVoughlon A 8in»n»* irorkuhop luid innpi'ctod tli« n«w 
InDsit-drcle, vhk-Ji is nil but romptotw, anil 1 bopo at tli« next 
meetin]; to bavo photc^rapbi> and to point nut iU disHoctirr 
cbanct«r> and the mwont wbr I bclk>T« it wi)l pT« rmolla vt a 
raoie raliable cluuacMr than can be obtninod with tbe pnwnt 
itutrument'. Tbat, bnwc^er, is talking about th«t urork of 
tbe future instead of work that ha* he«D aMompUsheiL 
Another tjpe of work ihot w« harp buon busy oboul is tfaa 
makiog <A helioinelcr observations of Ibe major pUn«ta to 
Kplaee tli« menduin obMorratioDs. I bcli»T« that belramatv 
omw^ations Mill fjivc tbo portions of tbeae pUn«t* fehrtjl* 
to neigbixiuriiii^ xtars with a ptwision M)iicfa is uoapproMfc- 
aUft by any iiuiubiT of lueridian obserialiooe, I'be only poiot 
neemmry is to semre' sufliri^nl cooperation by a number of 
different obsCTvatoriefl in ordei* to obtain Bcinirat« placM ft tlM 
romparisoD stars: and I am bappy to «ay that a coosidfinbla 
numlwr of oboerratoriM have promised their assblauce, sod hn« 
conttilMiied tbe places of obwrrntions of L-ompansoa stan wfaidi 
will euable us In And places vith a precision wliieli has iwrerbcea 
befora apprciaehMl in llie bistorv ot sstroiiotuy. Wf Lavs mada 
cODsideralilt- progrtwt with Che aslrograpbic waik. We have six 
Indies )>ard at uork ntcnsuring, and iher meomiretl 3*.ooo star* 
during last year. Tlut cu-oi3i(iaI«a haVo been uinsun>d tvia 
orer, the nlnti'* biHUg reTorsed in thv mii3oraet(>r ; and if iba 
meuorea do nut agrwo wilbin o"'& the observatjons are iMt 
MMldered complete, and tli« stars nn> again meaaund; but 1 
ahoold say it is vmy Khloin inderd ihnl a diwoniaitcc of ui- 
tenthe of a saN.-ond o>-cur«. Wn find (hat the new instrument, rrf 
Mbicb a complHo aooouni b« bwn pulilish>-it in the J/imlify 
Xoliert, gives much more rapid rMulls than I promised in tM 
paper, fur witli ndilitiotial (inM-tioo obaem-n bare tievoiae mnafa 
(lutoher in thi'ir nofkiiig, and twn ladire ran twUsh oS 40a clan IB 
4 or 5 houm with coniiMlorable t-oiufurt. llie ialrulations ban 
adnuioed.and I hope tl»at. so far a« tJie Cape Is tgmwnwl.cosnpletioo 
of tlie work will nU he many yran distant. I'hi-n, to leaw 
astronomy, progwrly ''«-«al)«d, I romr to thi- gi-odetic uerh wMeh 
is being dODU on « langr scalo at the Ca|><'. Vou kimw tliat tb* 
(teodelie Hiirvey of t^[ie (.'olony and Natal lias beni puhltihed. 
That work was dniMi by t'-ol. JtlorHa. My gftat dasins — oiia nf ib* 

f'teat il>'"in'« i^f my lifi- — is toMw rlie onrk of t' "' - 1 ,;■ . ■ 

roDi thi- 1 '»\»- tij (>iltu. Tlwr* is an nid S^:oll^l 
that if you aim a' hmii ■■tiling ptvlty lorft, aixl iii ' . ymi 

maV gel at li-n*! a [iHil ; and I niit jiIpmmI to (n* thm ■>n>- 

tat^y of Ml ' 1 l-afl^rrd 

CpBt]Mnylhr , .'vrafndly. 
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Wcb&ve now a truiDgulalionuxhtniiii:^ up through Kod^aiatowittiia 
' isiiteit of Uh! 7.Hmt«K], niwl I hoyp it will be ^xlendiMl beyond 

, br lb* eiwl iif l!"' ii*»t ohn;rving h-juod. W(? ore »Io[)pwl lu 

oar work ihorc in Ibf iiiinmi'r ntring to llw gnus-Gnw of (he 
iHltivc!!. anJ then iri* mm nlnppcal in thi- u«t Mmaoa by fever ; but 
bj iinting tbn prupRr limi-s in bi'lwrr^n thosv MKu>oti!i it u> poMiUe 
to work for 5 or 6 montlu in i'Titv r«ir, nnil thp Mork is beiiig 
(wriduouily rarri^iJ <iti unilrr Mr, Siinm», with two otbrr wiy 
eoftrgetic men wboan-iLvialtinli', and niilivi'«, and some F.iiroj)«Mu 
for working tht- t]r-Ji<x*tatK. Dnring lh« l»il ii^son ttiis staff 
ConuMt down to Iho Obwcmtory nnd it? nn-mbf-n an- ctmplorad in 
looking afUrr tiif) initrumont* luid in iIm' mJiu-tion of the 
obeorvalionii thcjr have madv. This cmbnicv* no* only tl»e Iri- 
angnhtion, hut n lorgir number of aftronocnical olxH-rrntionK. Wo 
&iT«'bo<^ hindrnrd in the (!lot«rmiR>tioa of InngHndo by (ho war. 
Brerything wan mdy and the pillar was built, hot th« war broka 
oat and cTcrythine had to bo giv^oi up, but I hope by nrxt Mason 
the line will bp vbmr and the Doers all gone. 1 may nwntion — 
^ttioagh porhapfl it t» n little pirmattm to do so — tbnt the 
Bfction of cxttiidiiig Ih-^ work northwards to the louth end of 
^!a1i? Taugniiyiks has be«n occupying my att«gt*oti for some time. 
f>n? tuu la look a long way ahead — as to where tfa« monoy is to 
eoau) from, and how the diplomatic difficulties ar« to be overcome 
«ben wf Itave different nationalities ; and suefa difficaities preseat 
tliMDMlrei wb^n we rtncfa Ttnganjika. I di*CD»ii>d the matter 
with tho Secretary of thu Royal Soci^-ly, and li-- hn\d» 0"i( ihe hope 
ttittlhcQttw inti^^mitionalAMociationof Hciontifi? Societies woold 
bfl oni- of th*' l>i*l ihiinn''ls for approaching this tabjwl. This b an 
Anoriatioik fomH-d amongst the principal [European Hocietios, and 
tliB lloyal Society lins agn>ed thai il will bring this matti-r of tbo 
an of nfrHlinn along Tanganyika before the first meeting of 
tbii A*w)ri»iioii, which will take plnce in August. If w« get it 
ikrough ihera, its exteosioo to Cairo need not be 11 great ateani 
but II prnctical fact. There< vrere certain diptomntie difBcuttiea 
which amwt to connection with the boundary of Iremian Soath- 
VMt Afrio and British UechuaunL-ind. Tue boundary now ia 
dblomaticallr defined by the loth meridian Smtt longitude, and 
wDen 1 was laat at home I was able, in concert with the German 
anthoritiM, to arrange for a practical delimitation of that line. 
Both f (oixrnments went good enough to placv the matter nmler 
my din-iiion. and two Commissioners wero appointed to do the 
netd work. 'Die arc of mvridian uill extend mxn Capetown to 
latitude 10' S., and will jump over to t lie meridian 30^ W„and go 
on from lh>-re, I hope, to tairo. Whether waahall be ablo to 
connniK' the 30th meridian is a question of the prewnt war; but 
if th" Soiith-Africsn Kej'ublic falU into tlie hands of the Britiab 
Of.'. -'1' . Ill we shall be able to carry it righi down to the sea. 
T! ■ all require great attention and tiiat. togeib>-r with an 

•aj^y^u. '-liH-'h 11 not »a good aa it waa at one lime, will prevent 
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ino iindortaking m> Ini^ a portion of tbe otwerrins vork » I 
tiurv doDu; bul iUU an o\A«t man, if li« hu th« tniniT for it, Kt«j 
nrill tiiitl work for hitoM-lf, nnd I hope for mkii« jroara k»kger to 
com- on llii: work. (AppIaUM>.) 

The I'r<4uUnl. Vour appUuie baa teslifled how inUtn-atnd joa 
are in the >toU'inpnt which Dv, Uill ha« be«D ahlu to mako to us. 
No OIK! cnn li«v<i lj«tcne<l to that accouut of ti*pfiil woHe be ia 
<loing, and hu done, al Uia Cape without heiog cnonnoiialjr ulruck 
with thp onergj which baa bet>n able to accomplish >o much. I 
nofd not uk yo» to relnm your foniia) thanks to him bccauae 
tJiat baa boen proclaimed, but I should be clad to hnr if thrra an 
asjr quwlKMii anfoiie would like to ask Dr. GUI upon tlid intec- 
i-ating altttvmout he baa made to us. 

Mr. Xtmall. 1 should like to ask a queation which oocucTRd to 
iiMt when I was looking at (hot^e lery beautiful photograph^ of the 
spnclTii which were shown oil thi^ M-recn. C^n l)r. Gill t^'ll oa 
what !■ the nature of the spectra of tlie separate comjioncnta of 
a C'^otnuri? 1 thitik I am rigbt in saying the lOMacs are about 
i-qusl, and that tliey are equal to that of the 8an. It wontd be 
iDt«fwtiog to know ub«lher tfieir spectra are ainiilor. One of the 
things which «lru>-k lue waa bis ro mark about the distribution of 
the hcliiitii stars. To me the most remarkable fact is thesaggMtion 
by Mr. McCleaii that the hettuoi stun are confined to od« aoav. 

/Jr. <sm. 1 think Mr. MoClt^an augg«atB that there an? ipwipa 
in different parts of the aky. not tbat tbey are in aones. 

I)r. Ramhaul. 1 should like to lake the opportoiiity of «■• 
|in)Miii)! th« intense interest with which I liare iollow«j Dr. OlU 
to bi> umitint of the work in the snutheni Itemisphrrr, and t 
think 1 am exprcMing tlw feoliiign ol a firmt niiniUT ot otber 
Fellows of Ibe Society in doing ao. AatbeHocieiy ii> awarr, I bat« 
had (lie misfortune to differ ou aoue I'eiv small point' from 
Ur. Gill ; tWi' arv, however, of ■ wry small onler Ituload, buiD| 
liM8aurr<l bv hiindredth« o{ a aecood of arc. A" 'iKh thi<r are 
UOt lar^ enough to preieot me from feeling aniious to add toy 
lioinage to ihat of olhera, and to exgireas my a<lioiraliiin for tM 
splendid work be is doing at tbi- Capo of Good Ilopv. l>r. QQI 
and 1 \\ii\v had opportuiiilieA of expressing our viiiwH with Uw 
utmost ciiitdoiir, btit 1 am not awari> tliat bard knock*, w Im'II ginu 
without animosity, ever do much Iiann. IVrliap* 1 may lay that 
I hate liad som" ho|fe» (as Dr. Gill has been gooi) e»'>ush to pn>- 
misn Riv u \'w\i to the KadvlifTe Ithfurvatory, and to eiti- mo tba 
heoefit of his opinion on the cliangM we aiv making theiv) tbat 
I ihall Itaxi n» ojiporttinity of hringing al<oiit a rapvrvdtttiimt. 
No one nn f«ul atMolutely certain about the i|ueatioa of the 
)>robabiI)ty of error. It is a soiiKwIiat troubU<<l tea. 

'Che Mmo qiMwtioii vrhich Mr. Newall has refrrrrd to — tbat o( 
the helium aiara— liaa aUo alinvdeil my attention, I think it ia 
a vary intererting point. If I underwood what Ur. Gill mM 
aright, ikoae ators of )lw Iielium type which be has Btcoaarfd ham 
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prored to have su itisi>iiHiblt; [larallai:. from which I gather that 
Ihfi cotnparUon »tan an- also uF lh<i heljuiti ly\ip. 

Lt. Gill. Th(!}- would probalily be of the hisliuiii typi.*. Until 
tiie 34-inch ohject-glniH is iii ordrr It is inipoKnibln to dittoruiins 
wb«lb«r tbey Mv, butwcnhnll lie uble tofiud bv [ihulugmptiiu means 
whftthor thcv ikre h«liuiu alitr^ ur uiit. 

Z>r. iJnnt^iaut. I i<buu!d like to auk Dr. dill, bfiftin' 1 hU duun, 
sbctjicr, with the npli-ndid Biiec-li'ii.tcoiiii' i;i)uinmcnt ubich Mr. 
McClean')' griion»ity biw {ilac'L-d iit llir .iitvii-i; uF tho Cape 
ObMrvntory, he will b<- able to airet-p wvr thv nrigbbourbuod of 
tbeae stAn and dinlinguisili butwtwu i-t>iii[iariiii)ii i>tiir» of llic b<diiuu 
type and othttn. 

I'l-of. TWwfl*, I tliauld like tt) expruH.i my great ndmirutioa for 
i>r. Uill's work, and oxpi-cially fur bin gniit ■cb>^nw of the tri- 
angulation of tho wboli: (if Africu, uhirb mutt h<' in all mir hcxrta 
at the present ntonii'iit. 1 iiujipcxi^ iri di-ulin^ uith •ch<-mi>9 of thia 
kind it' i» inovitnbli thai Dr. Gill xhouM pitcli bin Klntidanl very 
bigli, Alt«r dul; nTortling; mr ndminit.ion, u hich I hop^i mny be 
accepted. 1 vnmt to qunrrrl uith Dr. (iill n litll<> ovrr pitching thv 
not* w high that other pcoplu who wimi to bo i-nllonguos with him 
may not be able to attain it. My prc«int work in conwrni'd with 
til* A^trpgraphic Catnluguo and tbv iQMiiiin-nicmt of tbr- phitMi in 
wbich eig'itcen obeervatoriM aiw oo-op»rnting. Fniiii the beginning 
1 have taken some little nbara in trying to get Dr. fiill, who wosonii 
of the originators of tho whole >n-hetiic, to whittle down the work 
to coownient dimensions, so thiii the other seventeen observntorica 
may be able to tack] a it. lie liosnou- told u» whutisapproiiinately 
the progress of the catalogue in thirteen year*, lie «rigiDatM 
tlw: Mbeiue in 18S7 : it i» now 1900, and the prelimiDary work baa 
been »o niuch that he ia now only beginning to niua^nre the plates. 
TlM^n he says that be ba« several ladies working with him and tbaj 
have uicaHured 37,000 stars in one year. 

I>r. out. That has not Iwen goiiigonall the time- That is the 
Dumber of plates that Lave been meaKured la«t year, but it doea 
not ri;|ipe»ent the full year's work, 

I'rv/. Tamer. Can you replace that figure of 37,000 by another 
figurw? 

J)r. (/ill. W«ll. perhaps too.ooo, 

J^/. I'tim^r. Well tbat would modify wbnt 1 was going to 
•sy- I "•*» Roing to sny that at the pace which be originally 
implied it would take the Cape Observatory 10 years to do tli« 
work. Dr. Gill would like to dividv tbat by three, and therefore 
ft grent deal of what 1 uould have said falls to the ground, but it 
BDUflt Iw rftuembered that there aie several observatories that can- 
not afford to bare so many ladies working for th«in. Many ofr- 
serf BtuneH have not got an instrument, and it would be, 1 tbioL 
a quarter of a century before the Cataloguu ie completed, and I 
would apiieal to Dr. Uill to say whether he could not cut ion 
tfae scheme a Uttle more so that it would approximate to tW a^t 
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\i\> nrv ndoptine nl Greenwich >iid OxFord, and *o Vf\ the thing 
(lone nuirv rapKlly. In coniMH:tioa MJth hu f«lKni« tor tbe belio- 
metnc obMrvatioit* of the p)Mi«ts — » mmt adminblo rlnD for 
wrhiHi ! liavc ttiB utmoat »yiDptth}- — tie ia ptirollingmit iHe «>a»- 
pari»on »tani for nii-ridian obMrrarioins. Would it not be a mora 
eooiiomicnl plan lo nt this done by pbotognpbf ? Oliicr ob«er- 
vBtions in tbow ixf% are ino>t extraragut, and tbf prim-iuls 
ought lo be adopted only for a few tundatMiita] Man. Br 
conoentraling our nttenlioii upon a ('inall ratalc^w of *lan, and 
Bupplrmi-nting lht« by photOjiiTvpliy, I think W¥ xliould get a ruf 
much MUt knowk^d^ of the »tiir», and uitli les' labour. 

Dr. CriJi. 'I'bo Tariety of queations is Mm«it'lut rmharaxatli^ 
In regard to Mr. Newll's question a» to vhat is tb>- *poctm nf «, 
Omtauri, mn)|uired will) that of o, C«n(aon. I uui' lay ifasl the 
two star* atv" Tory nearly equal, hut the spectN are veiy diffwwBl. 
1 liATi- not |;ot good spiAcim^us of both spectra, for a, i> >ma of 
tho^ which cannot be eaaily pUotOffraphed. Prof. BaBihiut haa 
ancinpated lo sOD>e esteot a potQt whicD is plain, oamoly.lhBl oae 
would desire if ono could to ha?e used stars of iho #olar typo for 
oompansoD, but the heItorae1«r detemii nation of the patalJAX of 
the btar is a voiy easy thtnK to talk about, hut is a very laborioat 
thinj; to oarry out. I eltoae tb« plan of aeWtiiif the starr whtdi 
mere geometrical 1y the most auitable for the purpoae. In ordiar 
to arrive nl the spcrtra of the stan ibe best plan will be la 
photograph the soectra of all stars in the field wiib the obifctira 
priaia. That mill U- donr. Th«'n we pfopa«(>, aluo, to deti-nsim 
Umi pamlluua of thuw >itar> l>y pbntogiapbic mHlioda nlatH* M 
«irii o4b»r. Vuu nmiMit di-trriuine the p«nlbs nf a bri)^ alar 
br tlto [iliolofTnpbic mrtbnd. I war n; with n^nl tn nbolo* 
tfrapliiiw KtHlar ]wmIWsM, it i< a <]u«»tton of *pi^ K'*** dnKahr. 
The •liffiniity an*M frmu a cawr with nhK'h Prof. Baubaut it 
vrry familiar, ihf ehruinattc diapmion (ij ihr almuvplivcv. 

I uill nun rvniy >ii frof. Torunr. lU fiml a*h« thai I kbonld 
cut down tin- Kiu-nir, hut I do nut tikr to nit down thv arh^ot^ 
li hia pmlictiuri tlial il will bv 35 t**o b-For^ il b llnvbi'd ia 
Imo, it Kuuld not bn a tvr; l«d tking. li ii iW nocao'^otal 
wiwk i>f the (vntury, and 1 tliink it tteoM not tw a ^Di^tton of 
time, lo tni it ili)irii to a fr« tears sroald rtultHy Um worfc. 
It talu« 10 ypBTS to inako n tlmnwivli CatalogBa of star*. *! tiMt 
by ninipsrifiTi 35 ftrnx* MoqU not br a kow ti«a to taafc* aa 
at-i-.imic i^ialu'.rK' i<n a •» Mtncb bvifrr fvsle. I tnar net Ur* 
U> are it. but 1 ran affenl lo look at il fiwn aaotlwr wwU. 
(Ijwghler.l 

rK« /Vnn/mf, I can onlt wk. foo to rvaarw -nvi amlcnnn to 
Vr. Oilt, and on your tehalf 1 oAer Us Toamthaaat IhuitefiBr 

he rrtturkt IM h» nad*. 

TVfVoMlrM. Tbe8karMr»l>ib»b«nifte<tlMi«TkMartbMB 
rht> t-arrr tw it> wurk. TboMfipMiaaa tareeMtiage%vBt, Int aoa 

[ iU rwitia aMVia t « be la ik|v}«* oa of tlw 
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Odo of our A»cr«tiirie>a haa gone to l^poiu, Mr. Newall in Roiitft Ut 
Algwrx, and our AMiitant Secn>t«rj. Mr. Wi-hW, it jj* a pliauurv 
to a» to kiwvr. is niso going to .'\It;i^rt. I'nif. Turnur tn going, u 
is also Mr. Mauwlt^f. Tin? Frttncli Ouii-ranwiil A^t^onoTll<T in 
Algicra lui» (iITKrei) iwuislAiice tn thoM' n ho ara ^mug thi-w in that 
gnicrou* manunr tbat nil who kxuiw him |)criioiint)r knnu' Iwi ta 
GSp>bl<^ of, tmd u'hicb nv nppiuciuii! in thr higbiiit di^^t-. 
M. Tri'i-iiil, wbom I liavi^ tbu plt-AHurf nf knowing udl, i* n right 
Kood ffllou', uul be ba-i olTi'rF'tf Mr. Wi-^toj th<^ we of oiii^ of tlio 
UWuit. instrimii'tlts in his Obiiemit4>rj', lln- t^tmiorial imiiif, iiml I 
bopc tiint Sir. Nnwali Will COi»'«'y to M. Tn-jiiril an rxpntxniau of 
th« KUtiiifai-tiiin utilh whtrh th;tt announftimcnt Una U-vn rMH-iiod 
hj Ihu Moi'Ung. I wunli) now Itkv t» ask Mr. Nwall and 
Prof. Tiinirr to U^ll ux Ihi; writ Tlu-ynrt- about to iiniKirluke, 
and I acn luni u« nhxll all u't«h ihom CT«rjr pontbk aucoeu in th« 
obasrvation* llicy itropnni- Id mnkir. 

fVo/l Ttinttr. I Mball try txi rppr'St th* work I did in tiw iSoS 
•clipw, vhich ironiii.itK in Ihu ihtlirmi tuition photo^rmpbioally of \S%o 
brightni.'u of th« (M>mnA. It in a Hlmigtitf->rward piece of work, 
but one cvHlntitly worth liuiiw, and vary littJn aitr^rion has limn 
[■id to it ay l<> now. I tliink wo miglit to knon- thr* photoim'tric 
valne of tho poronni liKht. I read a piipcr at th« Itoyal Society 
featerday giving th« photonotnc dol^ rminntionx f»r ■•Sqj, and I 
■ID M>rry lliat IhoM for i8<)]1 hnm not yr^l. bo'n piililiiihivl. Thoao 
fw lS<)^ wen* f'-pc'cinllv intimxitint;, «» th« observation" wvrubotll 
\UuaI and pbotogrnphio. Sir Willmni Abncy ««)■ iiirprtM'd uboa 
lio nw thi- rviilijt. .\nollier n:war*:li, and ali^ihtti- iii'wcr, i* the 
work of phot ogniph tug tbo rarciiia in polarin^ light ho a* to got 
tho valii'- of th'! fii/hl uf thi- two (.•nmponi-nl mj^ 1 havo oiii- or 
two ■iilmi^liary rxiHTimuTitM to inal!t\ Inil tb» inatn work ia that 
wliirh 1 ftnrti'd in 1898, and hopM to rv|><«t thiH riijir, anil I trmt 
aUo in fiitiiro ri>aRi, so a* to get a comparison wbicli «*itl be 
eitTfuiply iJH'ftil. 

iir. A'niviU. I am going to Al^«ra, and am iimtcrtaking 
jpectroaeopic work. Thn main thinu 1 atlomnlrHl in India did not 
nwat n'ilh that hiiocom which I liaiil liopird from it, I liopi:^! to 
deteniiinp tlM> tivotion of tho corona in Ihi- lim- nf >ight. Tbo 
piMcnl' f-r)iput tt nol favonnibli^ for Ihtit, hi^muHc thp lolnlilr in too 
tbort.aiidlamnot making any vffurt lomcWMnrr it on thiit nci-nsion. 
I bopc hou'i'Vi-r, to ^t photogrsjibs of Kpoctra of thv corona. 
trying operinllv to bring out thn diffei*nco b«twaen tbo parta of 
tlw corona at ififfrirfnt di:>tanc(-f> fnxn thr Hun'a limlx I hope to 
get a pliolngrapii of the corona by thi- light of tho gr-^n coroniuni. 
and fiirih.-r t.i nink« »>»ni' photograjtb* with a tnl<neopi'- catnorn 
which 1 hojw may throw light wi ihi- liriglili^ and darker rifl« in 
the corona, «o far in [lolarin-d hgbt i« concorni-d. 

iir. Mnitnitir. My »ifii and i proi>o»P lo curry out, on jiut a 
liltl*- larger "fnlc, mir prcrioii* opiniliona, nnti inxUad of lh<t lone 
tiMid in Tiidia w? havo a rouptc witb thit auDv apcrtuit), but douMe 



2i2 



Briiith Axlranvmical AModation. [So. 29S. 



the fooo] length. Our objpct n-iti be to pfaotogr^h the i^ilenaioas 
again. 

The PreMdttil. We all wish the obserren cveiy imeeeM. 

Th« I'oUowiDg papera «(«« snnouncoil auil portly mu3 : — 

B. H. Turner. " Uu the Altoged Uolation at the Spirml Xebtllx 
M S" OttriLiii. Venal." 

XAti I'c&bnri. " C)b«erntt4ons of Minor PlnncU at WiaAior, 
New South Wale«." 

Tbi'. A. A. Corfif. "The DiuntioD of tbo Gmatcr San-ipot 
DitfturbaaoiMi (or tlie VcOK 1881-99." 

:S. A. SmtmUr, " Not<M on Heiuuiya bf Prof. Barnard of Two 
StniKlartl PoinU on tli« .tloouV Surface." 

W. Colfman. " Micrumotrioal MeasurM of Boablo SIm*.** 

A. II. /link-*. '• Uiagnuus for Planning PbotogiupUic Ob<e^ 
rations of Eros.~ 

Tin! following ci<ntleiueo were wlecled Fellows of the Society; — 

Att.r. FmU, F.S.A.SCOI., Ill Warwick Bead, Earl'* Court, 
London, S.W'., and Mall E^irk, Uoutroae, SootlMut. 
I'lvf. Jintnt LAent, .4 bin. Kuc diKS Eodiea, I^ris. 

The following Cbudidatc* wvra prt^xwod for electioD u IMloin 
of the Sociftty : — 

A. II. Didrr. R..^., Ileod-Moiter. Bum-tt Bead Boonl Sobogl 
(prowm^ by T. t.i:wi«). 

Irin. U<i. Ciflfjnnf, LlltJe Tew, Bustone, Oxford (pr«>poai»d I7 
DiiDCMi F(irbiK<)^ 

<ltty FramvU Cumti JJfrtttfth lit MirfMiMt, Orluiu Clab, 
Ml. JaoMtV London, ii,W. (propoeed by Doncao Forbee). 



TUB BRITISH ASTliONOMICAL ASSOCIATION. 

Trb fUib Mwttng of Um* ram>nt Seenun of the British Aslro- 
nofuioil Auoi-iaiion «n' held on Wnln^vU*, April 15, at Koa 
Ctollc^. Mr. »'. II. Va.r, Prrsident. IB tl>.> cluir. 

Tlie nlpotion of aeirvn '^ ^bm mm ruaSmrd aad the 

iMDno of iiv i-ondidatM ■■ r»htp ■««> mid aad stupofMleiL 

7IW /V" ' ' " 1' .Mr. .MMn<lpr, Mi<d TkmR. aod Mr. 

OroRimvMTi .Tni«ii lo ptv Mar •cvounl of Um w«rit 

»*W0 of lb<i forthoooiijie eeCme. 
- IM'acwm'B* whiA ha and Mn. 
Mauiiil-r I'rvi' ;M «xl«iMtati nf tlut 

whii-h Ibi^ ATI' < ■ >fj vobU oh a twtu 
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cauten with two li!Dat>8,eBc-Ii i| m. aperlurvuid 9 in. focal length, 
and make one eiponure during ilie \»ho!e of totality. Then witl 
tJicideaof getting tileexleniiioiiH, if |H>!<sibti>, ou a larger scale, they 
hail » pair of rectilinear lensea of 18 in fociiH, mbicli vforlied aI«o 
to tbe tame nperiure ( 1 } in.), anil tti<wi- Uiey would expose also for 
tunrlv ibe wliole time, U, tbertfore, tliej- >iere furlunaLe tbey 
ouglit to get four pJioto|*raplis giving " anir-iJtrub!f ejtleiiMian of 
tha corona. Tbey l>ad « 4-in, teli-^cojie uf ralhcr nliort focal length 
with whicli tie}- hopeil.if poftsibli-. to \iy^ bslf n-doiiiBD pbotographa 
of ib^ inner eoroim. 

Miu Baeoti »aid the American Rupeditiou under ber father's 
Itnderaliip uuuld leAto Kn((land ou May 10, und they proposed to 
ohserre the Eclipse from WadMboroDgh. Xofili Carolina, The 
nnrtv would consist of foui'ladieft and fourKeollemMi, Air. ai!<l Mra. 
Kovil Haskelyric would (i) direct li.e ielt?«'iipic kinemntu;{ra^h 
npon the corona tliroughont totolily anil {2] cxpune a Ion); Him id 
an ordinary kinematograpb catiiera directt^ towuixls » chosen jiotDt 
o( tJH) loitdacape for a period cumnieucin); wint-MfaHt hefora, and 
tc-rrninaliD)! soiuewhal after, totality. Her fnlher. the Bev, J, M. 
Ract>n. would photograph the inner corona with a lele»co|)ic eauiera. 
4-i-in«h apurture and 60-incb focal length. Mr. fi. Duon wonlcl 
photograph ttie corona nitb a tele-photo cinit-n)ora3-)D.Dollond, 
or poaaiWy vrilh both. She (Miss Bsicon) would endeavour to 

C" itograph the outer corona and e.vti-n»iouK, untng a doek-drivea 
tm of fo*ir boxcanieraa "ith stiiiiin;a''niii!r!'merit forthiini;ing 
platen. Miss I^ixon ^vould observe uitb a xlillt's* »pe(-tro»co)>e. 

ytr, Cromnul'tH ffbowed a faot of 20 slidea illuHiritive of Al^fien 
and ita envirooff. He aa<l his wife, he said, u'ere FpiJD); viitb Mr. 
Hauuder's party to Algit-rs, Tliey bad n Daliiueyer tele-photo 
\eaa i^-in. npi'Ttun.'- and focal len);lb adjuAlable, They would 
niake i' about 80 in., u'bich would mnhe tbe Suii'a diameler about 
A in. With (.'adctl Itghlning plates and a j wc. exposure tbey 
hoped to get tbo iniu'r corona siKvessfully. Jle hoped also to 
■krtch a small ]>orlinn of Ibo coron&, 

Jifc, Chaintitf alluded to the fucilities offered by tbe Portiiipieae 

Kremment to Ei-lip*p louHsts. Ho said tlut. the iiar^ he liad 
!n orE^nixing propoHsl to leave Southampton on the nth May 
and be laiMU<d at [lisbon. I'nHn thence tbey would work tbeir way 
up t*) Oporto, ri'turning from Vigo on .May 3otIi. 

In reply to ihe l*rf.''ident, .Mr. Alaunder said that be WlieiMl 
that at IxHb Lick and Vcrki.-s itu-a* iutendcd lotake ■|>cctr«-holio- 
^jths of the Hun and aNo to ti^arcli for cbramoiphenu lines. 

Mr. ThtoaiUt snggifitod that thoM< wbci jtrapo^ to draw the 
corona should arrangi^ pr(iviously what portion they wnuld thetoh, 
to iliat then* might be mi dupliratioii of work, and thai. lh« 
iketehiug of tlin whok corona might bo inturtid. 

Mr. SMfAttI mid that bis work in .Algiers would bn t» |iIiqIo- 
|tBph lie " fla«h "■sji'-clruni. Tbe j.riiicijiid in*lnnn<tit be 
prupOHed In take was nii ordinary mflcciin); telescope-, modified 
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for the eclipse, niid converted iato a reflecUog prismncii' tatiMia. 
B; otuserviiic from a slaliou ou llie edge of ibe sliwlow-tnu'k be 
boped to s,et abuui lo imngoa of tbe flMb-apeotrum diitiiig Ui« 
total [ihase. 

A jwper by Pi-oj. Tiirntr, in reply to the Kev. C. D. P. Dnnea't 
inquiritts on tlie coeloatat, wa* read. The nriter aaid Ihitt ^i> ttue 
axis need uot be in iite plaoe of the ourror. it was nufKcieiit if it 
was pantile! lo it. but it «rat> oonvenient for ibaiit to 1m iiimt line 
aDotUef; (3) tli« Bospeiision of tbe mirrof ooald be qdli! «ati»- 
factority ■rntiK'^l bv tliK* adjustins-wrews ; (3> OMervatiooa 
near ttit- ground «ere facilitattd by a dtagoual BVBpiwu ; ('4) with 
the faeliosiat Ihn image of the San slowly p>tated on tbo ptat<% with 
the co«l(Mlat it was abaolutely fii«d; (5) raadjuMtuKiil of tbv 
ooelotital to tli« propr lacitudu could be readily ejifctvd bv thonae 
of aspiril-lvvel and tbc declloatioD circle. A aingic ulRK-nalioti of 
tbe Sun ib<iii suiBced to sdjuct it in tbe nurldian by making the 
SuhV ilix'liujiiiou. aH iodicnled by tbe circle. atiKu wiili that givwu 
in ilie alniaouc. The Sun must not, howentr, be too iioar the 
meridian. 

la a oaner enlilled Ihe "tliinala of Mars, Ac." Mr. tlalmm 
expreMvMl the l».-lief Ibat iho poeuliarily of sight thai n;sultji in llw 
duplicity of iKMfilled <Aiial». lakes, sit, is simply «8tigii»tiMn of 
eillierovnor innlruiuent, orbcth combined : ibat tbe «cinl"™nal" 
wan iistsi tcry iiHm<>ly, tltal it was unfortunate that M. SchiaiiHTcIli 
was not eunt«ui nith didcoverii^ ao many n^w features on Mara, 
but must aUo dlM-oier an onlin- new hA- of oamua for tlt« oM 
foatureH; that tin' lirswine* uf iirbtapnrclli and l*errrjl4ii wore 
demow'lmbly incorr^t. and iboi more niiuil be allowi-d for the 
Dtmospbere of Mors'tlun vnm itsually doa«. 

A paper by M. Anit»tittii, on "Oo^kadomlton* oti tlie DouUa 
Caoals of Mars" '"^^ "'ci* t^iil- Tlui imtlior mtI bis own oe- 
perieuce against that of Mr. SLatili^y WiltunM— who tiad aOniiDd 
that the i^ainer canaU wiirv continually viiiUu lo biiu — aod 
■tated that under no circuiuntauci-s oould ho k«w[i a 31nr<iaB 
eiuial btcwlily before biin 1 nt \n'«t ilu* ciiimU an|)<-ari-d to him 
invariably by gliiupaes unly. The n-ioarkit of Air. .Mamiiliir oB 
Ijie "miraculous" cbnnKler of Mr. .Suiilt^y Willianui'B nlmir- 
ntiooH were extramety intenwting. llv (Itic wril«r>, too, had 
Coiloired for years Iklr. Willinma'a worl: axul joviully eudnr^ud 
hia brilliant ditcOT«ry of dark apotji on tiaturn n bell, bul Ibe 
Eunction »f ccieoce boitkg that of twiH'pin^ tU' niirnculona frtUB 
ita bnltk*-g round, and Mxikhig to platv etcry iialural uvcurrviMe 
Upon a (!aui><-, it uiigbt tw ntated from {HTMinal ciperienci! that 
small npcrtur'-* 'Uitnl tlivue spuli tcrr well inilmtl, und that Umt 
could nut rrally l« uiii-^ by » careful uhn'Mur, who, mnreomr, 
had paid niiKlialtenliiMi to kiiidiv<l markinn uu a brotJier planvL, 

.Ur. .Va-tidtT *ai*l he slxnild be aorry il hia um of tbe word 
'■ Biiraculou*" with reference to Mr. Ftlanlwy Willtanm'* obanrq- 
tiona wfiv Inkcu in any dujnraging «en*e. Uti (inplj wished tn 
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nfertoMr. Wtllwni«'i r«nuirbtble Iwenams of cigltt ftod teuleiMM 
of olMerrstioB. With ivgard to tli« comporiaoii of diaoonUnt 
dimwinga, there wero tuo errors which they should he ur»ful tu 
AToid. Ji Uwy h»d a liin;.> nu^iiber of draniof;* of a given obj«et, 
thej would undouittedlf tiiid that th«r diSered in a great manjr 
details, &nd y»t hj on-fully conpuing th«m tli^j could )^4 at & 
nrj approcitiuU« id<«a of what «W really Mora th« dit&rvnt 
ob«m:n. titef wonM not be jii^titlfld in rvjectini; them on account 
of tboeo diffenuoes, but, on tlia other hand, they uiotit cerlainly 
could not aaatuM tiiat if two dravr-ings differed, Uid objixt had 
cfcaniteid lit the mauitiiiie. 

Mr. TIta-aUa eijirvssed the opinion that with rei^anl to the 
riaibiiitr of very satail object* it wa» iarf;elv a que^tiou »f tUumi- 
naliou, aiid iiisliuicied the distancee at wliicb S[iider-lhr«ads could 
be Mnn oh « froaty morui'ii;. 

Sfr. TapjtnvUa remarked that it iraa always asaumed thai thnro 
wac n Urici! iituuility of uater on Mars, but be b»d iif vlt lic«!t able 
to unili^nland why there should be any wutt^r. Tbi; iilanmt was 
conirdembly further from the Sim than the Korth mm, and Uir. 
at^nosphrt^! wsn nut nearly so tluL'k, and yet our almusphcro wai 
nrr f«w dpj;rpeH ahuTe tiie fn<t-xuiK-p"iiit of water. 

itr. Wfiilmfi! did nut think th«r*Mfas a Inri^ body of duop nabr 
on M«r». If tlii-Tt? were, as pointBd out by Mr. Taylor iu a paper 
which hi! Tttod Ill-fore Ihe Eoyal Aatrononiical Stwiely, sDino linir 
ago, an imOKiiOf Uie &m would oertaiuly bo forui«d, ami uu luuh 
mmgft had ever be«a seen, 

Capl. \obh »aid that Dr, Johiwlone Stoney, arguing froiu the 
kinetic theory of ^as, cou I end oil ihni the inaos of M:k» u^i liiii 
RBitU toretain hydrogen, lle<l>r,r<lon"y)hiid au(^sU-d that tbu 

Sobr caps of Mars wer» not snou- or water at all, but carbon 
boii<le. 

Ur. Whitmrll fflyre a r^nti of a paper he hud written on "Tbo 
OrratMi lirdliancyofan Inlwrior I'lanet.** The |M|>erw*s mainly 
tnathematieal, Imt the writvr meationed that Mercury would he 
tbaoretiadly at its grealtwt hrilUancy at the time of tlie anproachinit 
•djpso, and mi<;h(, under tha excoplianal conditions wnioh Hxwld 
tben prenil, tw Ti«ibl«. 
The Meeting ibeo adjourned. 



BOTAL irerEOROLOQICAL SOCIETY. 

Tin first ofl'-m'xiii MMinp of the prraent St-nlon win held on 
Weiiaesdny, Mity i6, nt llm SDciL'ty'* rooms, 70 Victoria Ktroei, 
Weslniinstor, Ih. O. Thuyiifr^ WilUamM, Pri^si-l.-nt, iu Ihi- Uliiiir. 

A inost inlKiwting paper wua reiul un "^Tlw Wdlnhire Whirl- 
wind of (Mol)pr isi. iK(j9," which hail been proparwl hr thi* into 
- Mr. O. J. Symom, FJtJi,, a few days befon bewaa atncKea down 
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with paralysU. Tbis nhirlniad occurred betw^vn a nod j r.M., 
com raeDcin^; near Middle WiDterslow and traTcUing in s Dortli- 
norlh-taxt^-riy djivclion. The len^h of tite (kinagv was imrij 
20 wiles, but tbe averaRi? ijreadtli wm only about ico yarda : in 
tliia narrow track, houever, building were blown donn, tr^a wen 
uprooted, and objects were lifted and carried by the wind a con- 
siderable distance before tliey were depouted 00 tlw RroiiDd. 
Fort«nat«iy tbe (•rfatrr port of the district orer wbicti the whirl- 
wind pB«ae<) wa« ojm^u doun. otberwiee the dtaagf, and perhapt 
)o« of life, would bave been cotwiderable. Al Old Lodiee, 
Salisbun'. fl>e JiftJnR- power of the whirlwind was Atrikini;ly 
riiown by aeTeral wdodeu buildiiift* beiiij* lifted up and dropped 
down aeveml fe<*t tiorlh-W'est of ihtir ori);iital position. At a 
place 18 miles from ila oHf[iii ihe whirlwind came npon s rici of 
oats, a considerable iiortion of which it carried right orer Ilia 
viUago of Ujuu and Jeponted in a fleld more than a mile and afl 
half away. ™ 

A paper by Dr. SiU BkJiofm. of Stocbholm . wa« also rea*I , on " Tlie 
Yariationa of the Climatt- of the Geological and HiH)oric»] Pi 
and their C'ausea." lu tlii« the author attefupls to apply 
results of pVyBioal. BHirouoinical, and meteorolo(,^cal reseanch 
nrder tA explnin the oeculur changes of olituale uareiled b; 
gt«Iogy and bis tor}'. 



Catharine rTo^ir Bruce. 

JtiKH BnrCR waa horn 1S16 Januitrr 3t, , She waa tb9 dM)dk|i_ 
of GwT^i ilnice, the faitious Ivpi^ftnindiv, wImmb work luw atond 
Ihc teat of time and clianKf. und ii ttdl in nv at the pn-Hrat day ; 

and natunllv Iiih daughtrr wax iiitin-flcil in the art ol printinc 

that "art prisi-nnliYn of all artu," a« iba «-a» lond of quoting. 
Mils ItriKv wan aii atcoinplinbrd wnman. tiiw had niadt' a stud/ 
of painting, and wat a painter hon>df. Mie kneu Lalin, (lerriMn, 
Frpncb, and Italian, nnd wait familiar with Ihe lil«ntlure of lliov 
lanftnagra. Shu wrote and publiiihi-d in 1890 a iransbtJon of llie 
* I>ii-« Aiv.' Shu wa* a woman of Uu) liigbMt character, and bidj 
rontrilHited nobly of her miinnt to the nuae of charily, of cdn- 
■•ation, and of m-ience. The George Bruce Froe Lil«»ry tlie boill 
i-Alah)i>lKMl, and endowed. }ler lirnefactiofia to the cauM c 
nftrononiy an- known alt over the world, and many an aNlrmiMDrol 
project would have come to nauxbl without hvr ready Iw-Jp. Shi 
corre«ponded with eminent profetiviM in Aoirrini and' Europe, andl 
wna the rpci)rtent of dist)ii|iuii>hi-d honmira for her iarcmt 
ienioe. A (P>ld nM^lal wa» i ■:■':.'■.<:. ilmOnind 
of Vaden, and tlio anjoved ' m <■[ haviof ^ 

nani't giren to a ivewly (iiiifi>*t:i,l ;i>i..-i.ni. H>T {leruniarj nxitH- 
Uutwiii to thuK-ieucvofuAtronouiy oicoiiiittomore th«n$3ooooi> 
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■nd 1'h« rvcJpH^nU im-luilA nanif!* of indirUluats and inslitutioos 
w\\ bonouTM smone ulrononwn Id Anwriu, EngUnd, G«rmaDy, 
Aiiotm, ond Dt-ninark. 

I'or ^Mn\' viiir* Mi*« Briit^i had I}Mn oooGoed to her room by 
an evur-inctvivin^ illtiPM, htkI sho wnatJiereforo personailj si-aroelj 
known. Shp diwi nl \o. 8ro Tifth AvenUB. New York City, on 
1900 MxK'b 13. (C^Dipilvd from l^ji. Ami. 190a Mav.) 



I 



The Solar Eclipae of May 28. 

Akotiur Eclip«e Itn* pome and gon«, observed it swms. from tbft 
prc'li miliar}' rviwrU, wilh cnm^ik'tn miccots all along the line. Thfl 
Kiij;li*tb "Xpfdi lions', and in fact the European ouee also, liad 
ranged thomsrlvw ntnidHt pntirrly on the cMwiern end of the palU 
of the sbndaw, tliriMigh Porliignl and Spain to Algiers. Th« 
follomng infurmntion u Up their obtervationa baa already been 
r.»oeiv«l ;— 

At 0()tr where the Greenwich expedition wa« litcnti^d in a 
nrdvn aurrouiided by tiouitee and walls, thu Astroiiomnr Itoyal 
bad a perfectly fine day, but tbe shy waH suioewbat linxy, mid 
partially covered wilb light cirrus cloud, which niuy [lossihly affect 
Ibo (I«v<-li>ped photographs, but the corona was |jdrfiH:lIy viiihlc to 
llw ^jt, and waa seen to bo of the type asMuciated with the 
tniniiunm of the Kuo-apot cyclo. Of th[> lypn* ahuu-n oa 
M. Hanaky'* plnt<?, wliiih w-a* ivprodmwd in the number of thin 
Diaftuiae for \^f)^ February, tht; nno which this year*) corona 
«M oonHdercd to moti ruomble wan that of iSSij, wh^re tho 
fqoatorial alr<fai»i;r« oro comparatively short and polar plurom 
ai« aeen. This ia coutimK-il t>y Prof. Ti. I'. Todd, of Aiubent 
CollcKet vbo WM in cliargi' of tho Lowell Unii-tirsily expfdiiion 
nt Tripoli, and aUac»nuder<'dthn corona to rMombtu that of 1889. 
At Uvar tbo Nc«no during totaliiy was connJdurcd as bright as it 
waa in India at tho «clipao of 189S, whi^n it miw aaid lliat a iiew»> 
|W)M!r oould be riMid Millioiit artitLcial light. \>nuB and Mercur7 
wer« aeon, but no stam wcmobviou* i-iecpt Siriua. Thrw especially 
Inffie promt tM-iioM wuru noted iu tlie luucr part of the vi-est«ni 
corviial strcaiaur. 

From Alfiiers Sic. Wc*ley teieijniphs that the corona wh 
cvrtiiiiil* of (be miniiuum type, and considers that it nwumbltN) the 
predicted appettrancef^ven in iheabove-meniionedplalA. Hero also 
obuuntioii of tbe scene waa not intense. Mvrvury and VoiiiM 
wen aMti but do itara, I^rge prominences ueru alw riaibla. 

Cabled reports io tbo daily rapors *lnti> nUo lliat eloudleics t\ij 
Heniled iu Atu«ricn. llw lt«v. J. M. Umxhi was at \Vad<w- 
boTouich. North Cnrolioa, from where tJie rt'oort couc« " Witliont 
a doud." Tbo liarvard Obaomtoiy «])vdiliou |tay>i, " Weather 

x2 




sm 



Itdrrpolalion. 



[No. 298. 



perfwct, exmllAnt oJweTTations." 8«n'«ml obaervm on fcolh udea 
of the Atlantic iiUl« Uut Uie time of totality- %■»» «(iori«r tlmn wna 
expected. 

No news ifl yet to li»ni1 (Maj 19) of Sir \onuan Lockyep. wlio 
vat stationed at Santa fola, Alicante, where Dr. Copeland also 
obwTved, but it is believed chat tbej wero faroufed with floe 
vmther. Tbe nevrapapen tiaTe piibli«h«(l acMiutiti of wbal il 
termed "aiv);reltableincident,"whicli wegire wilbwnie reaerratMii 
in iheabteneeof oorroboraiiveevidence. llappeara that Sir Nortinn 
Lockyer had arranged to entertain the Ftenofa and ±*paniah 
otMerrers St an afternoon fNt. but throiu^ fotno misundt^r«t«nding 
tlte ^eot* did not srnre tmtil later thnn eipe«led. vthicfa wn 
Ksented by Sir Xormaii, vho apfarently contider^ it due lo 
want of CDurteflj. It t« «iiid that amicable relattoiu haTe been 
rjatorod. 

In tli« nci^bourhood irf Ixtndon, light pwntng dood prMraikd 

tbnH^liotil almast thouhulo of thx afleniooD, bnt the «rlip«*d 

~ in utt.1 iwrfec-tly risible at interral*. At Gre«nvicb the time of 

_ conlnot was not obs'Tred, but otMemtions of position of the 

'Ci»p* and limba were made with several intlmmcnta, and a aefiet 

of photographs taken. 



I 



Tnia i*, We beli^ro, the onljr complete and tardrntiM orork 00 the 
aubji-d. 

Thn itaportonoe of tlie subject of Interpolation, ami the imBMOM 
•oonotnio advanlB]^ t>f its employment, ars pcrlu]>« in*ufRi-ienllf 
rmUn-d and tuukmnod br practical a moaotimn, r«|>(H-iaIlj tbina 
wkoM' wurk i» oeoivuantji isolated. Tbe maon b nci! fur to Mwk. 
for the KKat majuril* ul uuillK-malKal tables and of aatniwimiivt 
ptxalictiuns (luch as can be tabiUated at ify»Ur inlmali uf lime) 
we a)n*dr io far itibdivided for Ibfir tue that inlcnsmlbti) 
qaantttin) can usuallr be obtained, wiih reaMtnablv unurwer, 
mer^ bj eiuployin^c toe method of proporlioiuil part» t ibat h« 
in llie laDKuage of iaterpolaiion. none but lint diSeraovv* wvd b« 
oowidand. Tbiu nlMtj of intrrpobtioa btang wddon iriinirrd 
by lUrai, the euhinel cacapea their altnition in iniiMnimii« 
' Biit wKBMinMO OMM mvfir «'hM* ttishlhr or wrooiclr) it hm 
Brt \M^m IhoH^t nrrttmvy tn orry oui the wib di fi aioM to ayih a 
it^m a* to warrant the nr)rl>-rt of - wvond JtBff an oa*." la aaefc 
IM0M thnv conm^ arr> iipen in an ^ttmmtmtt abofaia oot •ladW 
tbe atthiect : li« mat negWt tbam, tbrtebjr tntr«locti>|t error nhich 

• •!«■ Tniun >■■> PiM^ra a* tmaaMunea: bihriin " 1 1 1 n 1 1 I 
QM^nMr^ Md uAw mpurtMl P ra*i»i ajefi*— J wiih the T-*- "ii \ «i»« 
•< »-MM<k>*.' WIU. Uh BmfiMim 'Uba. 1^ Utuj L Mn^ kUL Ina, 
Uaa ■ Kti^ob. itff. ^ 
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m&y or may duI be syitiioMLte ; or lie may apply a coiRction for 
tlwm wbkh, acranliii^ to kiii ligliLs mar or tuny not bear any 
retstioti to lli« truth ; or, lit-itly, ho muy uustv valnnUi^ linie ut 
inve<i|i)(at)ng tlin ouc an iU own moriu by lliu tight oC uatutv, 
whicb BuRifliiDva lui> n uny of going out at aukwiml moiuoiita. 
If for ttiKsr rawon* altxio^ it would »uotn wi-^ll to utll atlciiliou to 
tlio cviBteiiLV of lliia branch <tt oxuct »t:i«nci9. 

But ttu9 {iriiinjititigii of gml.iludu ibHJf urn by ito means to be 
ignored, t'or liiti-r|ioiatioa in tmv of Uioso n-marhably »i*lf-coii- 
tsJn^il fugiiii^ wlticit hnvo donu und aro Kttll doing tin ucnieuBO 
WiMMiiil ul' UM'ful work without UK'toto claiauur. It liiw beeu 
nin[i!y of iiicalculiihto mtv!cr in tlie pant in tliv miniininnij of the 
ntiM of labour intoLvod in tbu tnkiulation of maLhi-maticul (uDdlioiin 
for K^nefal use. As Profomor Uira *nyn (p. 79): — "All of IIm 
i!Xteuded tnhles tii oomraon iiw, tavh an iabluit <>f Inpiritliais, iiiueii, 
lan)CeiitB, Ai.*., have bucn suUliviiU'd in tliu maitniir " (that in, by 
cyttouiattu mlcrjiolatioii), "at a uving of Labour almonl boyoud 
Wliniatiou. In fa«-l, intcrpoUt<on bas iindouhtodly done more fur 
niaihetiuilical acieneo tliait any other diicovury, vxoi;[jtiiig thai u£ 
IcgariiiiuM." 

ll in rHiini4iini« hlnlrd on th« subJFvt of thd IvfittmiKH of inf^r- 
polaliuii, Ibat iihilo xhv rarioiio inU'^rpglatmo turmiiln.', or, mora 
uornx-lU, ibir thc-ontiiu on uhiuh th«'y ari^ )«acd, aio i-apaUe of 
rigorauB drin<iUDtniLii>ii for integral >-''liK^i>, titcy caimol tm proved 
fur iiitvriUi-iliHU) Yaliw*. uliich in just wbt<ru they are wBUt«d. 
thKh afcMrlJulu aio a lililf iiiisluuliiiit. and Imvo h<Tr« and lbor« 
given riw to the bcbof tlmt tluiHu all-iin|i<irlant Ibcurviu* liaie 
bi«n camltwaly a(<c«{iltHl an working liypotlit-iiua by aaUouoioerd 
wIk> hitew wall tbat aualyxi* h.ul failix) to proru tbcin. Tbt? fact 
U tJiat it u Itiiown tbrl every fortuula of intvriiulatiou abeolulely 
^ij!> in ynteriil — in other MunLs tLal the number of A ftriori cawa 
where tlioy liappeu to bold f;ood it iilinilvly in the miiiorily. 

But siuM lNe!<i aduiisniiMis aiit;ht ol Ural night ap|)eareveu more 
4laina<;ing (ban tbe Unvw ultili-niirnti (and an^hi cuiicvivatily Itad 
to liilile rewart^Ji for oolotirl ^yBluIt^n(io urniri in the Naalical 
Almanac), let us bastrn lu add that vio mm tb« ilaUc-ixed expreHion 
" in gffiieral " in its d /Ttori hkii.ii-. TI-u.h. tillhougli the formula} 
fail in iftiK/al, it in uuslotnarv no Lo ohoote the particular circara* 
KlancM under which we apply them, that thry hold good to the 
dngreo of aciurai-y rtiiuinsl. To i-xptain the ntum.* of general 
failure, let us iuiaKi'le a drop of ink to tie pla<»^ on the run of a 
penoy, obicb i« llien to l>e r<illi-<l L-il^i-wijie ui an arbitrary msnm-r 
on a 8b«t-I of pa|)er, m> tliat for encli eomplote rej'ola.ion of tlu; 
«iin ao ink-mark ia left on the pajxT. If the motion of tlie penny 
be "finootb," tbe«e ink-markH will forniiisiblo poind bi-re nnd 
ibere on an otb<Twi»e invi>it>to curte, which would have be^n 
vMbte altonirther if lh« wholo rim of iho penny bad bet-n inked. 
Now this i-urrti give* m iaifuanoi* u'futuvfr of the path of itie ink* 
drop lu ijioGe, exi.-e]it tbe me^^ datail* tbai il cotuuided al oertiuu 
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potdls witli eertnin iiih-mukH on the \^vvr. A taon ■btrtnct 
iii<4ai)(-(> oi K^o^nil failure U Oik nuN! cE lli« Ubulaliao of tbo 
^aluFH of sin o'', •in 180", lin 360°, Ac, fwin wbieh evidently 
Di'lbiiiK can be infrrTv<l kh to ffac iiinm of iotcnDMUale aogU*. 
The !<[ihrr(- of acliun of l)ii» {irim'ipin i* nol ocinliiwd to tbe region 
o( esart HCieuM. I( vwrt i-vrnin(t nt nini; o'tlock vn- found the 
nune poIiMnian in our kit>.-liMi, \ie nhoukl lie ti!ni|>li--d lu ejscnliite 
that w nas alwciyt Ibere, wlirrMm n-fli-diou uould sKow tbo 
iiuufBcieiiry of data to jutttifr Kuch a <:iini*liu)un. On this point of 
tbe b-citimtu-y of internolittion, Profiiuor Kioe'a remarks (p. 40) 
are happily cho»«d : — " Wilboul rertain mtriHiontorauumptioiia 
■H to ilw cliarHi-t<-r of the fiimlion and the inlttrra] of it« labu- 
lalioii, llie problein of iiilcnidlatiuu b an hidtrtenniuale one. Thn* 
it in evidfnl, a t/riori, (bat mnn a senrn of temjteralurva recordi>d 
for noon at a given station, it uould Ite iintio»ible to obtain Inr 
in(er|ialaiion th« tea)[«rature at 8.00 v. v. for a giien day. Ii| 
}ttr nmtm, the tbtmi>otnetric i«adiufpi vetv ireorAt^ for j.oo, 7.10, 

7.Z0, 7.30, T.U., it is hightv jitubablL* tliat Ibe u^iujicraturo at 

7.14 cvutd be in(»r|>vlal^ willi accuraDy." 

IhfM rviiinris of Profrtsor Bioe's occur in tbe chapter (no. U.) 
on Intirr|>olatioii, and ibis cbapler, chit-fly tt/nthttiail, ia largely 
dniuct-d from Cbntili-r 1.. wliieli deals with tbe onaitiri* of Theory 
of Difference. Naturallj, iberefore, on n'oding ibew renuuka 
one turns back to llie first < bsptrr. eipeclitie to find there, if not a 
complete »n^^■fi^ at least »oii>e irdicntioo of the g«Dera) failure of 
int4>rpi>lnti«n. Now tbo only ap|>rnpr>nte plan? for eurb indM-alion 
w in Tbivin-m VI. (p. 24): niid it in jiiM thrri', cuHonoly, Ihat <•■> 
find lurking iIm- Olio fiaw idno to ail oifni^it ituily ri'tnnlimlt iti 
a tnucb-ntH'vh'd work, adminbly planiK-d and admirably cBrri<<d 
onl. Tbo entiiw-iation of Theor>-m VI. in a* rollowi : — ]l the nib 
diBereDc<-« of a Ncrii's of iiuaBitties (tnbulalnl for njuitlinlint 
vnlum of Tl nro cmstnnl, IIm giTPti ijuinliliea aro tbo labuhc 
ralliw of a rational inlr-gral funclKNi of tbe form 

F(T) ^ bT" + fur' + vr "• + . . . . 

Noiv (ht* \» nmloninlitr, but cursory retuline voiild lead one to 
iiuagino thai tht- a^'tuol function originally tabulali;^ must ti*'cr»- 
varily be Hk-ntiiwl in form uitb ibc particular rntionat inli-gml 
faiKtion F(T) referred to, ntbicfa in not the ni>,.. f,ir all that vnn 
ba aaid is that tlie actual futirtion. « bateter ii itiay br, ivriodically 
coincide* with t\T) at Ihr |>«inlH of tabulaiion. Thv turtual 
function may, for insltwits contain trmts of tbe form 
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nnnwpondinx to Uie t*rin *T— ' In Y(V), wber*. of coarv. M (• 
an intqK'r and w is the intertat of labtilttini). Tbco again. IWoi* 
llto U-giiiuioit ul tlie pnwf, we md that "till* propotitiixt 
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tb»converw of Tlu-ornin V.,** which U purtinps wona llian no 
indicatjon at nil of tlir poxniblu ()ii»lf!(ii» o( periinlic Unu*. 
lastly, ill tho lii.'inonstrnLinri wv find that iho condiuoii for cdd- 
itaucy «t' «tb diffoiMn«'S, uumuly, 

= w"P")(+(B+i)£^i-'F(»t')(+ (cf.p.i7>, 

p»+i)t = F'"*»'(= =o, 

vheraw the only legltimnte inference involving no fttsumptioii* 
Bitnneoua lo thu enunciatiou is that for all iiitcgral valuM of f 
concvniixl {ya aymbolitf for brevity), 



(_,+,4>*-'F(i+»w) 
which may be written 



o, 



E-(E--i)"'"F(0 = o, 

wfiere E*'F{*) «y[nbolii!c« ?((+*»). The interprcfation of tli'ta 
iQferenoe \» of coursi.' ni-itWr itioro nor less thun tbit \\.ii< uctunl 
function, though it miy involfp, and in gtioerni will invulvi-. 
periodic etpr«w)ion». ii<ivurth<>l«8:< is such that it» particular valuta. 
M ubiiUtf^ for the giren «<iuidi»Unt \'&la4s of T, coincide willi 
tlioae of aoinu fuiwtiou 

F<T) = 4iT'+^T~-' + 

Chapter U. la written well and clearly and is nearly rxhaoftive. 
Wfl find uo ineiition. hoMcv«r, uf ^^'oolboitso'a uiHtCiil forniulc 
derired fraia tlra obliijuo tut of dJffBreiiii-s im mod lately ftbatv 
N««'too'». This formula, artMteil ftt A,, aad with A, ro)>tarcd by 
ita Diean with its iipjirr neighbour, ta uol only (.■•^uivuU-tit to 
BmwI's (arrvilud at th« aatne torni), but htu th» additional 
Mlnuiage of using a linglo A, instead of a mean. This iii^i^nioiu 
lonuula of WoolhouseV, n)tMlitii>d as atated, waa ibo boai* of 
tiodward's * Interpolation Tabtos ' for LilervaU ti, lo, S, and 6, 
whk'b vrvre greatly ciipenor to any pmvious tables c»nstriicti-d for 
Ibn |>ur|>o»ett, and are Btill in use at Ibe ^'aulicsl Alnianot- OiKiv, 
cliiolly lor Intvrvals I3 and 6. Socinx. indved, that the Moon'a 
Hourly Places, asgiren at any rile in the British and thir Amaricnn 
Almai'itc*, are int«rpiilated by means of Uodward's Tables, it t> 
aiir]>niing tlial no inoiitioii is mad" oF \V»olliou»e and llodward in 
the artjdes on Syttematic Intirrpclation, from which, by ibu way, 
oae would calber that hourly ({uaitlitios wore durived from twolvi^ 
hourly by Uk laborious devico of two successive biseuliooA followed 
by trttei^ion ! ilritish tax-payers would Lave soineCliing to My if 
liua were tbe cuslom iu the Nautical Aluiauoc Ulhco, wlwn) Hum 
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» mora qvtematie ii)terpoht*«i e€eelad, ft naU 
all ibp rert of the Qneen'* doninioiML 

Tli« rtfinaiiuDg ditpbav, ilralin; with dmtvtira and i 
qutdreture, Itaie iiotVtDi; to be dcMm), and a voM aniaewwsfej 
mtBW of Ute bowk is ibe ApjiriMiii on Sjmbalic DndofaoDty 
wbtfe tlw pM of wme aoo prrnou pagpa b rendtnaei mo 6. 
faming > good ob}«et4enMW on tlu>adnitte^«(avBfaofiiK. '%m 
ti«ar1ii; rtHvmneod Ihii. tbr only mt-book on tW'anbjecl, Is ^tm 
notice of tiie aatroiuiRiic^ uid the in*aimi)oe woridt. 

SsatMsI Aluu-t 0«i«. T. C. H. 



COBBESPONDBNCS. 

To tin fiUorv 0^ ■ Tkt C*tmmtwy.* 
Stationary Radianit ^f Mtttmt, 

OKSTXEMCf.— 

With rrfm-iKV to Ibe intrrr«iin|; dtwumoo vUdt toak 
place on tbi* lubjcct at lb« April tnortinii of rhe B. A. 8., I for 
tbat aoina of the fact* of obapmtion urn not i)oil« oomdlf 
atatrd aa rmirda tho JjMoida and Ononidt, In apeaking fraa 
iMnMVT or from a mm corwfj' glanec at mj ' GenenI Cklak|^ 
of Ba<uantH,' It is, »l courx.-, lerj (s*j fur anjone to —■^■^ 
detatla. 

It «nM mentioned that I cIwibmI ■* a alaticnafj ndiaot ia tie 
place of the l.«oni4U M'tiirh r»mr tnlo onr mtera ocdr 3CO0 TCkn 
ncQ." Bui. as a mallf^of fart, I n»irr, norhaaaitf oUwobaant*. 
obaerred a rwiiani mthtn tbir Si^Ie of lew in October. Tttmalott, 
or Januarr. and xirli rndianla m* ban been fMind tfanv in NuMlubar 
arv all disihtt-lly alt rilxi tali)' 'u tbe jpMU Ltonid <lw{»laf, and 
•nnT^ «)<n-rTn! at ur nivr IW middle o( the Dotith. Tbere ia na 
•iBtionarr nutinni nim-Kpomltn^ in plamvilb ibe I«a»ida for a 
loni; tiniv befon- iw afti-r thn ummtmre of that di#r>laT. It ■• t»e 
tbat a few rndi)iiiti> li*ti> twa rtitiivd ifaere in tbe first balf e( 
Febntnry. awl a^in durinfl iKv lini three tiwkc of April <0. C. 
mvii.). but tbiie iMitT «r)l r» p w.w.n t Iwn •ep*nue sbowera, and 
liMTe pnibablj iioibine wlmtvwr to do wWb the mll-la)0«ii. 
Notembor •yuli-m. lliaugb I baT« walebcd the "SicJile" fd 
hiindrMlB of hoar* in autumn and friOKi J'^ I bate nw^r fom 
a radiant wtibin ii rtivpt tb* OM t ort a by true Leonidi 
■liddk of NpT-mh-r. 

Aa t^-Rat^i >!'" < *nomd«, It ««« •laird at tbe nwtrng allndnl lo 
that '■ th<" inflmt* li-tui tn shew m Jolr wr A ug —L and pjo on 



d 

I 



until llie 



is tbat 



Ibm.' ueelu Irvin 



I'nn-. ••tMiie tha MKiimB in October." 
iiatd (howrr mdur** dnriny tkv 
19, M d*4Uilrl; (talad n 



Corre-tpondtnte. 



253 



I 



I 



pp. 3r6 am) t^o. Tber« is aitctlter radiant about 4," 'S.y.W. of 
th0 OrionidB, wliicb is probably ijiiite ditdjoct, but it furmtibea a 
Mationary radiant (ni>. Ixiv,), which apparentljr endures (roiu 
Aiigut^t to .lanuiiry follovring. 

At tbT, rlierefore, aa my oSaerratioDsand oompariaons eoable me 
to jiiilj^, 1 conclude lb<.Te is no buij-cotitiuuiiiK radiant to aa 
nocurdaut poaiiiun eitlier witli the Lwoiiids or Oriofiids, and the 
evideoce in favoar of thi« shuul<l be ^ven suSci^nt weit^ht in any 
di*ciiMioi] ou ihe difBcult and complicated subject of sialionary 
radiattoQ, wbkb Prof. Turner bu ventiialed aud eiiplaiiiixL with 
so much abilitr. Yours sincerely, 

Bi<l>op*ioD. Briitol, W. K. Dsicsuie. 

19CO, Uaf 7. 

The Eclipte of Jottpkua. 

GE!nrt.n(i!r, — 

Tbone who harp dorin mc the hoooiir to n'nd thv luC edition 
of my }itilo book od * Rcninrknbln |-^lip<cji' will bnri! nolin-d that 
1 million a dntv for thi« (xtipett which ik not thn one uniinlly ^vi;n. 
Sumn (HMiions even now take thqerIipM:>nicntionrd by Jnivphnii tolxs 
lliat which wnK loinl at .lirii'iili'in Aonn nltiT midnight an January <), 
B.C. I. But a cnnifu! invi^iiiiutioti of tho cirtiiimHtancv bnfor« 
and after thn lUatb of Hcnxl thv Grrat hnving iihown that that 
cfiint otvurrMt anrvnil ymra nrlier, Pvtaviun xii^tati'd llit! eclipae 
of Mnirb ij, b.c. 4. This wni a pnnial cHijMc, milj- aboot mil 
the Moon Iwinn oWun'd, and itt time in I'aleHtino WTia not long 
befoTtf (lavhght, the {cnatost oIiAcuraiion lahinK place at j"* 50"* in 
Ihfl niomiiif;. Not only, howerer. nrw it-s drcumitancea not very 
■aitabl«, but it wta long ago remarkMl thiit its date doea not gir« 
time in the history for the deuih of Hen>d in the aaioe year, ns it 
is known that this event occurred not long before the Paswver; 
hence Whblon, in arcejirlTig it, contended that Uerod died in the 
folhiwinp year, U.c. 3, w bich would give an interval aa much ton 
loogns tbeoth«r is too short. Qrtswullalnofouk »,c. jaa the year 
of the kin^'a drtttli, Imt aa no ocli]>»e of the Moon oocirred in that 
yrar he su^gMted that Joseplius (who wrote many years after the 
time) really means one which took plaiv on Januarr 30, a.r. >, n 
•lip of memory makiiif; him think thai the eclipse occurred Ihe 
year before and during ihc kiiig'si il,iie«c*. Tliin theory, howevr, 
t< nuite inndmipAihle, for the ecliptic in i^ueslion wa* scarcely visible 
in Western .Vaia at all; the middlcof it, acconlingto l>r. Oratlaa 
Guinnewi's ■ Aatronomio Tahles,' fell at Jerusaletn ut a time corre- 
iponding to three minutes put i o'clock in the sfteniooa. 

IVif. Siockwell, iu the Atti^momital Journal, vol. x. p. 18S, 
mntends strongly for the total edipse of September 15. "-P- 5- aa 
thr one iiileiideij by Joaepbns. None could be more suitable in ita 
circnnistani-e», for its middle fell at Jerusalem at 9* 45" in the 
nvpiiing, and the date ws« pn>bably about six months before that 
of t^ draxh of Uet«d. If we accept it, we are boand of couth to 
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COi)dud« thai thi! Niilirily of Ohrut took plaoe mnch nrtwr in Um 
rear tfaiu titc Inulitinnal time of CKristoiM Daj. Uul tWro iMwd 
be no difBciiltj- in IhU, for firfitwcir* BrgumeDta Uiat tfa« Sativity l 
vu iu tho BpriDg kivfl vcrj gn-at force ■nd ifci Dot ilrpofMinit 
upon iho fuu- *xMiini-(l bf hroi. It appun to idp, Ibon, that wt 
may wtthconM(kTiitik-conluWi)cotnbpth«luDarMlipf« of Sept. 15, 
B.C. 5, to ba th« Mie nifonvd to by tho Jowigfa hi»tori)Ui in (bit 
seienteeuth book of fain * Anliijuitiofi.' It i« thv only eclipwi of citber ^ 
tiun or Moon miiitioavd in uiy part of bis wntiog*. 

Yours faith folly, 
BUcUu^, 1900, A|rll iS. W. T. LTXS. 



The Spectra of Algol VariabUs. 

Af«uiiiiui; tbe usual theory oF Algol TariaUm u dooMs* 
atari and the D^btilaf tl)«ory of tbeir eioluiion. mow r*iaiirk« 
ocmrio luo whicb may be found voriliy ofaplaoeinyourooluaiiw. 
It is sufficient to apply tli«in tu Algol. 

Algol ought 10 be routing lery rapidly in tbo aaie dinction 
tliat the satellite refolvM ruuud it. U'ho piaoe of rotation tbu* 
panes nearly Ihrougb tbe Earth, and tbe linot in th« •pMlruuil 
ought to be broad because oue m&e of Algol is moving towwd* u«J 
while th« oth«r side is raovLug aray. ouder tb» uiBuotiee ~ 
iDlation. 

Hut whi-n the ccliprn cnnawncM tbera U a obangv. Tlie tateJlitt 
will lint Uul out the sido (or nthvr th« graater part of iho •■«W) 
wfaoao motion i* toward u». Tbo linw of tbe spectnun will 
locordiagly btironii.- narrower, but will at tlw' Kanie timo intliratal 
iweding inotiuu. Alter (he qiiiuqiuiii tL» will be nrtcncd, Tbo ' 
part of AIi;i>l that la otuving auay froin oi will bo iflipsrd. and 
the lines, tliougfa aoBirwhat n-duc«d in bn-siitb, mil inilicatv 
appriwchinx motion. At tbu minioium, as th« tvlitMa Mill ba 
aiiuuhu*. iIh' litMia will not bv dupbtatcd. but will Iw tn tlteir 
normal cuiidilioii, tlie central portion bsiiig fatnier. 

At thtt crixia uf tbu cdipae tba ateUrto ia nearest to u> aad 
Algol ilM-U b btrtbest. ConsMacaitlj Algol rauM bate baea 
nowltnc WfoK tbo miainnna and appraebii^ after it, wbicb ia 
Mtabbsfanl bjr ^peettoacK^c obMnattunt. But tba fiOaaideTaiioaa 
"wVk^ 1 hare hpiw nriprA may sqec*^ ibat thv rac of reccao I 
IImi tiiii)iiiiiim and ot K;>proacb alter it Itaa been u«vt<-««tuoalcd. 



With ni^iinl to tbo Mnudif*! duplialiun of boM in : 
which an' Mippoead to no similar in tipf to Algtd, tail not piMsib 
tlMt l«o loially uiKxmtMKtfil aiars abxb are inwly in tbe 
direction may |>K>M>nt a doubt»^tBe apeetnun wbca no 
could M>pant«> thcni ' But wbai. it a-Ul be aud.if tb'n dupli 
ia pufiudical t I think tbo diMurhaoM owned by a dark 
iiip of on« of t' !.ir* micht sattoaloMplainlhia 

If otM> atar n • . (ruiu o( Um oUmt, than oogbt to. 
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cmmdenbJo diminution to the light; but it mi^t get to near 
that witli uiir pmsont inr«ti« we could not duplictitv the Uoai 
stitiuutffa vhvtv WM no »ctUAl oclipao. Thi^ vxplsrixtion, bowe*8r, 
migbi Iw inrokod too frvqueulljr. Trul.v jonn, 

SuUui. t9?o. Uar J. ' W. 11. 8. Mo5CS. 



Periodiealfg Rtcurrent D'uhtrbanets on JvpUer. 

Ohktlkukk, — 

'rbv letter on pp. 315, 316 of the< current niiinixir of 
the Ohatrvatorif calls for a reply. I-'or Iho i«a«ojis statrd t>y 
Mr. Di'nning 00 p. 215, 1 purposely abetaint^d, and do so now, 
frutn ontvriiiK Terv fullv iuto th« iubi««t, but I quite tail to 
vuder«tsnd in wtial way I have " imperfectly, if not incorrect ly," 
rred to tbe facte. 1 eipr«wly Btal«d on p- 177 of your April 
iber that Mr. Deitmng bad discussed some* previous occasions 
ipOD which ajjuia had bi^eu obaerved in the re^on of the N. t^niptr* 
ral« belt, and so far frum ignoring the observations of Uirtiiin);;liaiu, 
Cook, Glcdliill, Wliiiley, and others in 1870, and tbo«e of Barnard 
in 1890, it w'lia prt^iscly to Ibese observations that I referr^ in 
•tatiog that " ibe m<?r« fact of spota havilig boon shown by certain 
early obaorvalions aud drawirics r«a|]y meklia T«ry iiltle in itself." 
Tbe case of rhe spots which Mr. Denning statea were obst-rved by 
Prof, liurnard in Octuber aud November, 1890, seems to me 10 
fono a uwfiil objwtk>MOD in tim counociion. It bHpp«n» thai 1 
obwrred a good many transits of the apots on tho iN. tenipi-rato 
Ixsll in 1890, tny observations extending into.NuvemU'r of that year, 
and th« spot* in question wore of th« ordinary kind, rtnd mtaiod 
It a ratn appronnutely the same as that of the rod «[iot'. When 
the finit spots of Ihe Uim outburst tooAa lheirap|>camnc>; in 1S91, 
not only was their aspect quite dilf<.-ri-iit and {Mwulmr, but thi'ir 
npid tnntiun toon placed ihotn in a dilTorcnt ral>?gury i>lt()g<;tJu!r 
to tliOM which bifl boon Tisible in 1890, which loiur ipois, it is 
certain, dtil nui form part of the great vruption of swiftly tnoTing 
qiota at all. 

With Mfcrrinco to tho latt«r juirt of Sfr. Donnin^a lptt«r, re- 
lating to the piMtinn of tbo n.ul xpot with rropM-t to tbu hollow in 
the fl. c<innluriiilh>-It, the position in >»tMrUy lltu. .My Dbni.-<nalions 
of tin- t}'ot, puhliiii.ti in -1**^. AWi. No. 3596, aru Hystcmativnlly 
earlier ihnn tbuM of tlw hollow ax oboorvtid by olhcn. Ihtrae 
obserrationx of mine wvni purpowciy made iodepondeotlv of tlia 
■, as in onl.T to avoid being biOMed I carelully iibstaini-d 
looking at tIm liitt«r m far a* jHMtible ; but on um< nijijhl, 
;j899, Juno I A, I found aft^T rvcording tbu tnnait of tlivs|>ur Hint 
(be htiltuw waa nut yot quite up, lUiu noted that tbi^ latii-r did 
actually Inuioit until 4* lutvr than my rcconlrd timv for tlie 
pot. Now here we have a ntd fact requiring vxpbnation. and I 

* Soinr, bat aot sll, t« thfra an otLor ioitaai,-**. 
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■nggeRt 11 Tory simple. probobl«, iind o(lM)ittt(r ooo. It i* onlf 
necwonrj to glance throujrh the numcroos paMijlied »krtch(« of 
ihe Imt 8 or 9 ypars to fiiii! al mo«t bvmj cndBtxm of seeing, from 
thu ini-re pvrcitptjon of lb<3 darker following border, througfa oo^ 
iguarter, om^-bailf, threeMiunrtem, Mven •eighth*, lo llm ooinp'e'O 
Hpot. Thi> iodic»les cleai ly, iw I tiKvo *otiivlini<-!i ooliced dirMtly, 
tbAt lliv siiot of lalo Teant ho* usually bcvn ilarker or dt'tiKoroa 
tbo following part, ttnii ftwinlK^ncp hn< faded off orbeeomo fninit* 
lownnJv thn pn.-«ydingend. If, Ibrrvfonr, mikiv obMTVcra tiuWio 
perrrivQ tbc iBintest uid iDOBt pronMlins poftioo of tlie apol, it ■> 
wisy to uniWrelandbow thHeviCcmitticdinierai)c<>b<twwa>aRaru*& 
TiM) iHwiiUHl n analogoiM to that of ■ faint «!xteniled nebula fadiBg 
»S uii tlin L-iluc-s, and probablv mnny of n« can Rt«ll vomcwkal 
eiuiilw Uifforvncrs of Mcing, and whtirc i-nch ohMtrrer, at any lato 
[ire^iuus to tbo tiniv of pbotogmphy, wtiuld do doubt ba^a bora 
(.niurml lo *w«ar tbat tbo bouodvy or nt«nt of tlie twbola wen 
by btm wo* tlw tru« ono. 

I am wry far from claiiving lo poi*«« »nt pbesonwul ot 
eiwptional Mghl, but tbe wonU qiMvd by Mr. Dinning, ibal 
^'tbvi npot itwrff vaa by no niranidilKcult," >tnl«ltbe simple iruUi. 
PuxaiHy Iho nxldisli tingo of tbo «pot. and wy eye ia [wHwpa a 
littlu ]>ar1iBl lo red tint*, may haw n-udon-d it uuirr lo me !!•■ 
lo otlivra. It u w«ll knoirti that tbn rwd ipat b much |>fauiiBr 
pbutographinlly tfaan it is vwuaUy. 

Uow. lyw, Hay S> Voui* faithfuUv, 

A. ^XANLIll WtLUAMa. 



The Variable Star v Argdg. 
OiTtTLnirr,— 

ll wtntlit ap]>mr from Colonri Mnrltwit-kV piwr m ib* 
11. A. S. UoMlUf .VsJ«-<v for Janiary last that bin mnnxi of 
infornuilivn with rvferencn to tht^ above joterMlitig variabl* •» 
•omswbat limits. In ilio MimMif *iotie4*, voK ji and 37, a 
MTiea of nMHpariMMi* u-m published by me eali^ndiR!; froni 1 ^54 1* 
1876. Fruut 1876 to the pn^cnt lim? i )■»«•' uiiulu ocmatonal 
MHntMriwHts. (Ih< romplvle natiltD o( which lintn not toI 
pnbliaktMl: and in 1M8X i poinlpd mil in your Juuroal, vol 
|iagi* >99,atKt in 1 )i« vl*>r>>iwin urA< S^rkri^-kttn, Hand 1 19, [«uv 1 
a rwiiartatile itiL-n-«<r of about hall a niagniludr- in ll>i^ •fan It 
b>'twn<n 1X87 Apnl j.i artil 1.SS8 Mav w;. wl'K-h mml 

t* uniivlicird m ihi' aulbov'* ainli-tarnt of mninntudr- , rtoil 

iSh4 lo iS<;<) and \i\ tKe Hming m-iiIi-i>ci* of hi* [Mpvr. A* »aan 
in I lan •Pi'tiit" Ihp iNHiMwrv b'iiuri' Irum ollirrntTd ftini* praaam|[ 
t |igaf>i<iiii'>ilii, I Mill mn'futlr diwiiu ii)l niyii)»' ' 'rMti 1S54 

ihntii 1u tlw prpM-rtl liini*, ani) wiili ntiin- impri" ' ' .» irganto 

Ibr BUitniludM nf lbf< muiimnMifi rtiir«. 
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1 aia, Omtlaaffl. 

Your* (ailbfully. 

JiiUs Tlaairf. 
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UMfBtmn OwtKXTATOttT, OxroKD.— Uwiiii; to a chtin|;e of 
date of VUilalion Day at thi* OlMorvatory, the K«j>ort m' the 
SavitiMi Profeeuir juhC received rovera only tti'> piviod »t' crluvon 

(■wntlis ending tyoo April $o. Sir Williaiu Hu^na, who vm 
appointed a member of the Unard for th^ t>-ii yi>ar« ending 190^ 
I>i-eeuib«r 14. does not wiafa r«-appniiitment, as Ke Hods tfav 
journeys to Oxford more than he «tri undiTtake. 

The Beport deals iarg«>ly witli tbe etrurtiirai requirement* of tha 
Obsertatorr, Prof Turner b<"gin» with aniiiteiv?ting lilileliislory 
of lheciivums!nncefl wbich led to tlie foundation of iJi« ObM-rvatory, 
ftod ribows tluit the construction uf a bouse for tbe Director »'iis 
«fidenHy part of the original plAn, but tliat tbe fint Director, 
Prof. FfitcbarH. being too old to tnke nu active |)art in obeerrinK. 
liiw itated to a«k for ianAf for a purpoi>ie not abHuluTely necessary, 
reosan for not building the house does not now apply, and 
Turner asks for roeaaa to work more efiicienlly. The Dew 
has not yet bei^n supplied, for the reason tliat Messrs. Cooke 
i'a works hare been occupied moro than they anlicipnted with 
the TrauHit'lIouao for th« Va\ie Obtervatoiy. A proposal is also 
toade that electric light should be supplied to the Ubservntory, 
vhicb could be doao for n small sum ; and the arrancomeuts for 
th«prolection of the building from firs require reviaion. 

Tke slnplo wort of thi> Obiti-rvalory has bA«i,iw in former years, 

tbo coiialruction of the A.itrogmpliii- Catnlogtio. The Koy.il 

Boeivty conlinuiyl thfi p*nt of 'Cijio |>r<r annum for the foiirlli 

(Doariy mmplnlisl) of the tin duriiig which it •m* originally 

1 to uk lor it ; hut, though the work in vM iulvanc>-d, it 

clear Ibat it mnnot hn oompletcd in livo ynars. At lh« 

|K«not time 756 ph'M ol the 1 180 requinid an; m«Mured, and of 

Uiow 705 nn DOiuplcl«ly reduced. Thu c<irrv«|)Ofiding iiiiniU<n< 

Iwt yiMT wcTD 58*3 and 525. O^ for priTHii bai txicn birt{iin, no 

than Ibo Oatalogite could bc< nfintwl a* noon a* neeiMxary arniiigt>- 

iBHiM are made with tho Umvunily VwaK. 

Tbo Do b itu« B«fl«vtor b in cood ofdur, aa i* also the Barclay 
Tntuut^Circlo. Tbe Beport rafeta al.so to wvcrnl papen< eom- 
raunicatiHl to lh«t Koyal AHtronomical Sorioty, emanaling frnm the 
<>b«urt-al<>rr, and alM) to a -pap^r nn lunar mouiuromelitM, com- 
muniralol to tlM nmo !Joci«ly by ^fr. S. A. tjauader, to wbon 
Prof. TurBer lent a niicroineter aud nffordod other help. 



TCAKn. — Tbo i«o»id Bnnaa] repnr* for lhi» TrrkM Ob*er»irt«rr 
' (■ now to band, from which we gnthfr tbut thu work i> in full 
nn tbe lines indicated in Brst report ". Thu dctaiU have 
dy twKii publisbed in sereral Bulletins, from tbo titlt^ of 
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which tli« programme of the work of the Obwrntoir vfll b*. 
gatlMirtHl:— 

JBuUotiii No. 6. — Pinllnxof Ihn AndromodnNebul*. Spoctnim ' 
ai SntumV Ring*. 
„ No. 7, — SprctM of Stan" of Spcchi'* Fourth Type. 
„ No. K.— Oppnriiinititv for Studoito nt Ibi; Y«rh 



OtworvrntofT. 

oof 81 



"I 




Ko. 9.^-CootimriMm oF Stellar Spoctn of tho III. aiA* 
No.10.— 'Period and Eloogatioo of the Fifth 

of JupltOT. 

No. 1 1.— Hwt Badintion of tfao SUn. 



NOTES. 

CoMKT Nom. — We eontinue the pphmneris for Beriin mid 
night of GiocoUni's Comet (a 1900) (^AaL Saek. 3636) : — 

BJL H.PMk[ BjL 5.Dn, 

hntt 9j hsa 

June z.... I 3 5.J sS 36 Jnotia.,.. o 19 43 37 s; 

«.... o 57 49 30 It z6.... o 4 50 39 31 

10 05040 3151 30 234653 4131 

14.... o 41 9 33 39 Ju'r 4 S3 '5 >' 43*7 

iS.... 03159 3S3'1 8....3J5917 45 9 

Tho cvtati it bnBliletuaf;, being twtoo M bri^it in the middle of 
July u it WM at dlaoowt^, 

Mr. C. J. MerHvld hu computed the orbit of Comet 1899 L 
(Swift). uoiiiK about 100 obsemUioiu, the daloa rnn^of uaa 
.\lnivU 4 to July 15, 1899. 

lie doduMB the following hypvrboUc elenieats 1 — 

T tSoQ April ■3'9776S7,GJ1.T. 0-000106 

m 8^ 4'' 44'-8 a'o 

A 94 5V 'o "9 '3 

i 146 IS 31 •» 0-7 

y 0*3165681 0*0000014 

« 1 000349 0-000004 

A. UD.a 

Mi'soii Tla^ct Notiw.— Tlie pUnel (4t3)Eroa vu d«teclMl 1 
.^pHl 16 aF Art->)uip>. its U.A. Ix-tAX 1* leap, ud il* DcriioaliJ 
8 •iHith of Ihf |»Mil(oti p\t-n bj Ikhllgwvtoh'i vlemtmU *. TU 
Moulil ■i-MD lu imply IIikI Im ralun of tho meui daily moOuo 

■ A hurt DonimuDinlloa rAn in^lm Mate t)M Ui>«filmi>rnt luaiii 
fnim ihM •laiiinili it miimU; mjmci. Ibt Ah> i 
au irrar la »MltM| Ik* vpbwmirla. 
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bout 9" too ereftt, which is an uneipectedly large quantity. 
Ibere U little chance of aeeiog tbe planet in this country l»rore 
uIt or Angust; we tbereforu ^ve no t-|)iicui«rU at urnmint. 

A. C. D. C. 

ThB VaUIATIOK OFLaTTTI'IIK ASD CoSSTiNT OF Abbbbatiox. 
For itome ytars piist a series of ob»ervuuoas liaa Iwuii in iiroifiVJMi 
it the Colvimbb Coitege Univenity, Now York, in GOiiit>itiu)i<>n 
ith the OWrvatory a» Capodimouk', Xaples, for de term but ion 
if tlic Variation of [.atitude. Tln-re was a reason for tlit: colln- 
oration of th«<«» two in«liliitiotiB bcyiind the &ct (bnt thi-y nra 
iddy wpwated in Imigitude, iiltich in obviouidy of imixirlanct! in 
[iwcb nn investigation, iu that Napl«s and Nnw York hiiv» ni-nrly 
he unino lalitiide, and (be advautagt; of this will bn •i-cn whyn it 
u (i)nl(id thill tlie Intitude was dt'termiiied by TalcwK'H mtitbnd. 

Talcotl'* method couHi'ts in cLoosinj; a pair irf rtiiw which 
culrainiitf, one north and the other south of the xenith, .tt sbout 
equal dii'tiini'ra from tijat point. Tbo meridian uMiilh-diKlancc« 
of tli«M' two starn are meaaured, and sinw they are njiial it is 
probablo Duit inslruuienlal errors Imve little elTci-t on their cliffor* 
ence, A little consideration of the p-ometry will show thai, half 
this difference added to the mean of llie known ileclination of the 
two >tar» givca the latitude of ibe \>\m-^. ^u that if tlicstjitionR bavo 
the aamo latitude, the Kame paira of •tiatf can lie ukmI at both, and 
th« difFiiRnc^ of varintioii of latitude ilt-Urmttied NyiKihrunoti-ly at 
the two places, wbicb \n the <iuantity sought for, is indepuudcnt of 
the nceunwy of ibe known Ktar-placcs, , 

Prof. Kees baa published at rarioiiH times in the AttrinamicaX 
Jounuil results of sections of the work done at Culumbiii Collo^ 1 
iaJPrntuJar Attmnomf/ for April he gives in a luoBt lucid form the 
IMulta of the whole series. 'I'he simplicity of the moiliod is 
npp««'nt from the above description, and I'rof, Kern's exhibition 
of tbc n-^ulls is no law clear. The latitude was determined on 758 
nights, lietween 1893 May and 1S99 ^'ovember : the mean of all 
WM taken nnd (hen tbediffi-rpnccsof each from the mean. These 
diffcn-nces bring g^ijp<xl to crre'ipand lo epochs sejiaratt-d by 
abofit 10 days, tlie mcano arc tnkcn and are plotted with lime as 
tbtciiiHa, by wbich ihc Tikiialion of moamrcd latitude is eaaily Meui 

giMU-ral corresiHindcncc insh»p<t wiib the curve compulud from 
liandler's tomtiila is obvious, nlthonsb there are timcji wheii 
curve of obwrvations appears to be shifted bodily downwards; 
Tnad *l*o betwoen 189^1 and 1K98 Iho obaonrod ttpocha of maxima 
nnil miiiiiiu follow the oompulcd in timo. w'bi(.-b Ur. Chandler 
Ibiiikj in coDRrmation of his nddilion lothe original theory that 
Ibo dlipae in which the pole mort« annnullyis not stationary, Imt 
tliat iu HMijor BKis is gnduallr routing. Me fnrtlier says that the 
ob*crVBlions indicate that the rangv of the fourtoeu lunntlis' 
rircular motion of the polo has dimintshctl since iSyo, which 
(aot wot embodied in the formula souiv time at{o. 
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It IN im|>n>i»ibli' to do more tlian inuDtiun tliM<- xmnl) but inlet- 
rating jKiiriti in a Bhort nolo »f this kind, but it majr bv aJd(>d thai 
Prof. Kcrn'x iHiL^nuti muk«i it pFrft^ctly cvidont that tho I>titu(It< of 
lii-t ObiwTi'ntory tariti* p«!rioaic«Hy within a tsogoof nboiit o'-^, 
'Wv am not snim if tlii^ Xa|jl«« vdriett vi oomfilttttid, but W9 lock 
forwnril to sccinj; lh« resultB, 

Thu wimi' obxcrvntiuiiH ijlffu-reritly treated fiinii»h a tvIu« of tl; 
Oan*tanl of Abcrruliun- Prtjf. Hees fiiHl^ from tli« wbulo 
3o"'464, with II prohiiWo error of +o"'oo6. which ii not wuUJj 
diffnri'iit from the ju'evioualy determiui^ valui'n ; th« Paris Con — 
fprcnce of i8g6 Muy ndojiled 7o"'47, but th^rc hnvu bc«n aeveruL 
recent detpr.DiimtioriH K'>'<"g vdueii lar^'i-r Uitin 20"' 5, (o that tiOi^H 
value cut) be coiiaidcred aX jin>seut iti-fitiitive. ^| 

TiiB Moojr Hoai. — In Popnlar Agronomy for May thero is aiL 
■rticle by Mr. S. A. Mitchell with this iitln, lelliiii; anow «n old 
but ri'innrkiiblo nlory whii-'h vr« tuke the opportuuity of rcpvatisf 
hftre in nn abbreviated form. 

In Aiif^ist of tlie yt-ar 1835 a seriee of articlett appcarr^ iu tb» 
JiflwTork Sun purporliDg to be a descriptionof Sir John llcrscbers 
obscrvntionit at th« Ci\\vft : it will be rduieuihi-Tcd tliat ^ir John 
lirndod in Douth Africu in Januan' 1S34. Tliosn articles bei^ 
in a qvan icicntific niauner, dt^scrlbius pkjin ttiiA to hara been 
inrontpd by the elder Herathel for conatrueling inipr(iv«d roflectiog 
tolr^c-npnn, whic-U failed only became the Hiit« of Uio image w: 
Ktieh that itwaniiot sufljoientlyillnminated. and then goon loria: 
tli«t Sir John H(T»chel had evolved the idea ot liyhtiwj iht fc 
imaffe hi/ artificiid Uijht so that the faintent image formed in 
fociu of a li-li-MHipe could be «eeu. Dedcription waa tbon giren 
of an «norniotj!< instrument made by Sir John un thi-m' linp», uti. 
of tbowondwfiilthiiijp'he daw on the Moon liy itaaid — iRBgQf6c«bt^ 
ftnimal^ criMitun-H like men with wiug^i, aitd vo on. Thi« Fabl» 
appcarR to hn'o met M'itti considerable (niccesB ; for one thiag ft 
coiis'Hpmbty irn'rwiwd ih^ eirfulation of the journal in which ir- 
Bppeiircil, and al,«ci it is said to hai'e received dome civtlt'nc«i frotn 
Aroiro. who circuluted the wonderful account through {"aria. 
This la»t fad gives Mr. Mitfliell a clue to the n-a! auiborsbip. 
lie tbiiiks that the actual orifticator of the " Moon Hoiut " waa 
Kicolirt, an a.ilronouurr, who had left I^ri» in nomc dinvpute, and 
did thin, ftrnt, to eam some money, and, secondly, 10 entrap hi) 
enemy Arago into a foolish position. 

The Pabih Telebcopk. — It must not be con8!dcn<d more tlian s 
coincidence that this note follows the preceding one. In peCMiI 
publicationn of a |)UpuIar kind there bare ap)ieu«d articlea and 
lUuftrationi rflatiiiK to the telescope (co iuuboit a])erture) ao«' 
being ihown at the Paris Exhibition, and the murvd." that csu be 
ftocr therewith. It is said lliut an imajje of the Motm 16 metres 
in diamctftr, and of Mars 3'7omelrc!(in diameter, will bo projected, 
presumably by thu toleftcoite, on a screen iua darkened room to be 
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ivea by n Ur^ audieuee. Ou tbU tbe [utlowing criticism iA 
PgbUcacioiw A%t~ Soc. Piu-ifio, vol. xii. iw. 73, mjcidm rvfy Bppro- 
printe :— 

" If ^ticb |>romiaes have acUiaUy bu'u toAili: it would msih to be 
trort)) mbilc fur «>iDeb<iilf to putiit out Itiair uttor ikbiurdi^. siDca 
tbe duik [>rv«j< will (.vrlaititr iiUribiitK tbom la nttroDomvn. The 
area of tlir ini»g'! of Mum. im hIiovi; ntatvil, is 8-S timo* Hio nre» of 
the object-i;lM(^ through u bii-!i nil Uii- light in tbo tma^ ntu»t ^s, 
»nd this ntiRibor «4'n?s>>alH thp mtio of illoniinatjoii of obwrt- 
g^an sad MrMn. In otlu-r wonli, the ncrern vil! lie only abouT 
ona-ninth m brigbt lu u slKH;t of pajwr plBiri.<:(l onlduor* where 
Mw8 (and uo other muiw; i>f light ) can r>hin<! an it. The image ou 
stireeB will he fiirlhar dimmeii by loss of light in the appunitus. 
but whether it is n U-m: doMin »r >oari> at titnua brighter or faint»r 
makes little diSgrence, an ii will U- eiiiuillj' inrlsiblo under all th««e 
«irciiinat«DCW." 
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The NAttiiKwr Tim Couox*.— AHtppiniVotuKof May j. over 
sii^nature of G. F. Fiizgvmld, callx attoutioii to an article by 
Herr Cantor in Annates drr Fhysik for this year, p. 461. Experi- 
mvnts are thore described from wbich the author concludes thai 
there is no abiorption correspondini; to the cmi«sioD of lif;ht by a 
gas which is cnuMd to radiate by eiocthc discharge. Uerr C-antor 
makea certain <|rductioQS a* to the toniperatiire of the gas which 
eiapltafliif Ihe difficulty of defining ■• fcempeniturfl " in the case of 
a nijn-!.t*-ady •!at« ; but the writer in Natur* odds that whatever 
is to b<] dvducixl from ihir ciprrriment* tbvy ccrtAinty lend weight 
to tbo soggMtion that the euromi in dtw to an emissiou of a ciiiuiar 
ebaiacUr to that of a ga« iraiumiltmg on olectfic diicbarge. 

SiK David Gill, K.C.B. — lu tlw li*t of thoMon whom bonours 
uvri7 U'stowinl vn llcr Mnjnsty'n birthday appturs the name of 
Dr. David Oilt, U.M. Asiroii(>rii<,T at th<.* Capo. Anyone who bad 
tbv good fortune to hear Dr. t'iill rw!at« tlw tale of bis work at t)ie 
loeeting of lliu Rtiyal .\xtrunomical Society, n^porlcd in thiH 
number, must (.H-rtAiuly fo'l tiint nmoni; tliusi.< honoured there 
wan not one who dcrn'rit-d iIk' honour more than be. In a re(<enl 
Amefiimn pub1i<.4tion then- luny Xn.-. road tbo ndilnMS of th>.- President 
of the Aetnuioiiijcat Society of tho I'ncific. iiiaile on presenting the 
Brui-o Gold ML-dal to Vr. Gill, which tend* (o nhow the high esteem 
in which he is held on the olher ndu of thr Atlantic. In offuriui; 
our sinoru congratulationH to Sir David GUI wo feel that w« are 
only ec living tbrwntimeots of astronomer* tbroi^;lioat the world. 

H Wk haTo to a<,'know ledge, with best thanks, the receipt of two 
Bcullont liookx on th« eclipse — one from Siguor Uodrigues, 
^■rector of the J^«bon Observatory at 'i'ajxtda; the other Iron: the 
^Knctor uf Uip Mndrid Obseriatory. We mt-ntioa these together 
PRr they uxv much of the same kind. Tlie book from Usbon begins 
with diM-uurvs on eclipee* io general and the things to be obsorred 
voj„ xxiii. r 
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0n tbeiw occajttons, and proceeda to the circnin«taac(« o( tht par- 
ticulnr <!c!ip«e of thin yi^ar, anil conclude! « ith numiirical data nnd 
nmjis. Ttic Msilrid TulunM' iNoiitiiiiu an excclt'^nt map of Spain 
aiid Portiieo], with thu circumstances of the cdipm shown thenoo. 
nhicli Iiiui TKH11 of llic- gn!at«it aervice to us. 

CoxflBATCiaTiONB ore du« lo Dr. A. A. Romfcaut, the Radcljffr 
Observer at Oxford, who is one of the Bite«n candidates sclect«il 
by the Council of the Bo^al Society for election to F«J]i>w«bip. 

Tnn lotn Mr.O. J.SytnonabequMithed totboRoval Mct«orolcigicftl 
8ori(iiy ail of his books, punphlots, mops, and photographs, copies 
of which are not slrtiiidjin tho Itbrnrv ot thpRooict^; also his Cmnb 
of Ihn Ixtgiiin nf Hntiour, his Alliott Modal, and other deoorati«cui, 
and ■ sum of .£200. 

Excurr for the exhibition b; Dr. Iraoc Bobnts of lus racentlf 
pubti>h<^d book of photographs, astronomy was conspicuous; 
absent from tho Royal Society Oonversaxioue on May 9. 

Thkkk <iril] be s very partial r<clipae of ih«> Moon, pattif Tisibl» 
at Gisvnn-ich, on June la, and an occultation of ^Cuni b; Ibe 
Moon on the evening of Juno 13. 

The neit Meeting of the lloral Astronomical ^^ociety is oa 
Friday. June S; of the JJritiah Aatroooaucal Association 00 
Judo 17. 

Visitation -Dat at Oreenwioh this yearviU be on Tueadar. 
Jun« 16. 

FllOM AX OxroBD NOTB-BuuE. 

'i'uit Note-Book has gone off on another eclipse expeditioo, tlifs 
linw to a " fixed obeeiratorv." We an- itistalW at a liltio eoontry 
ion of the most comfortoble tjpe. within a mile of the Algion 
Obserratoxy, anil have at tlve moment of untiag jiiat put Up oar 
huts tu the Observatory gruunds, over solid atone pjen for lbs 
instnimentA, vbicb M. Ti^pied has most kindly liad earefull]' 
prepand in adrance. How often, if ever, has the track of totolitj' 
bcluded an obserratoi? of any note ? At ^reaeot 1 have not the 
means ol ascertaining. It would not surprise ma to find that it 
had nevnr Ksppeneij before ; it is at least so mre an event as to b« 
_ng;Bld(sl u'ith oomulliing of suspicion apparently, for astronomer* 
ave taken comparatively little advantage of it. With all th^ ron- 
eniencee of astronomical driltMtioo close to the c'eatrsi lioe. 
with th« most hiMpitable of Directors mdy to do all be possibly 
can to help (I gnve s striking instance of his open-heiarteanees in 
last month's iioIm), we are as yet the only party who bare dared 
to rr«p Ibeee golden fruits. It must be that astronomers haTe> 
obsnrred ccJipses so often from the desert tliat tbuT r\-nrd iIm 
[iDMibility of seeing one in comfort as " uncanoy." iloweivr, ' 
at li-osl hare no n:<iM>ii to oomplain. 

Aloiem is astonishingly dose to London — you can lenrv f.>oo<Ioo 
at M A.M. on Sunday, arrive at KlarseJlles '9 h.M. oa Uoad«y, 
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leave at i p.m. the ubm ikj, and ajrire at Alj^ers tX 3 7.M. on 
Toesdajr, lo Sod atscki of p)«iimuma. aud to pluck tba 8W«eti-nt »f 
onngM off lb" trwu. The Alpiriaii ^rd«ns tnart spoil people for 
any otb^nt. AimI rmi' of the owners ut Mob (^u^ieiu tella us Uiat 
if a ^Idflali b» k(!)it ii) erery tank of ii-ater ho wU! eat all tbt^ 
ino»quito«ggs(w)i»cb nrt' laiil iu watvi-). m tliut tliere will be iki 
mo»qiiito«!i to diaeount tdo pli^imure of tliat parlJL-ular Kardi-n. But 
aa f-ganls thi- jouniry, perhaps 1 haic paMed it over rallior too 
iigliUr, Tor Ihe sfi hour* lM'tw«ua M»r8eiile« aud Algiers may be 
cuiwiilentily CTttiitful : niitl i( Is fluil* viotth wliilft to tolltH-t oni-'* 
tfaouf^hu a tittle at Sfarxcdlliw before eiubartuug ou it. us uo did. 
80 tlint you Htioulii rvaUy start 011 ^^lurday from Cliaring Orusii. 



We DDiiiiod A iiltinimnt day in Marseillea — ate hoviXttAautif nnd 
vliintHti up to n-i' Notre Dame dn lik Garde, ihu I'Lun.'h which i* 
such uvonipicuoiLimiirk fmratbuMift. ltd iio mediate surround in pi 
aru ruthcr i!(!*nlnti', stncp >Io{m» of grorel without a vunLigit of 
griLM. On ciiio of thi'«( ham-n nlopw*. in the fidl glari>of theSun, 
n rouplx HAt pM!ni«irign'iihHpp«n-nllT as much enjoyment as ihougli 
thn» «iTi! under fhady tn"i'« in a grassy meadow, Fresimtly tihc 
mnn'o hnt hkw off and rolli'd down tbe slope about 50 yards ; lio 
follovrrd it dowit nith iinmu difEeiilty, but hiJi tval irial.t bc^nn 
wh(tii lii' tried to ty*, buck attain, and tve uutcbed his devious nnil 
slippery routi- upwanl* with the greatrsl intt-rest, II wuk ne»rly 
B8 fnUTtnining m the royage of a imi(Ub«i4l« ub saw yMterdajr 
ruUin^ his balTaeross tha road, and finally trying to hoist it up the 
rertioiLl fan- of tlMi bedgcbottorn ; but tbe man did lliially reaeh 
his companion, when'oa the bMtlo was constrained, after bcinic 
rolled OTer and over sonu> docen limea io his fruitless eudearount, 
to givi- up his ent'-rprise, and bury bU precious bill in the ditch 
fn>ui which \m biul m) inonfally tried to ewape. 

At the prcacnt dale •kk nn w-ell estahliahed and at work. Th« 
work hung: ^^- a little at Aiat, beeatue tli« instrumenta which had 
bevn sent niunil by wk only turned up atxnit a week lat«, aad we 
bad tlmrefofu tno days of uoexpected Klieiic«a,of nhiob. I am glad 
to tay, full use was made. Tiwlay it baa been different. The cum 
and huts vinm dfrttvtired last niKht, and we liftTe had a lon^ hunl 
flay un)iucking and lelting up huts and tbinj^ ; one at Ihosit day." 
of actual mwiual labour wbtab are necessary on such oonwion:* 
<whati<v9r may l>e thu aaaistance arailnble) and always thoroughly 
oQJoyabli-. ^^>t Ihe least pJetttartt part of the day was the (jginiMtr 
at noon, which our friends at the country inn aforesaid took a k»cn 
intwMt in providing, and which they sened to ua on padciog- 
ouMi. Now* we know- wlial can be dowi iu tliat way we faaTS 
naked M. Tn.-pi<d to lunch with \is next Jlouday as a humble . 
atUiRipt to trtuni bii generous hoairitality. We are coitcodtng a 
IHiigramine to amuse him — soup in deteloping-dislies, let us say, 
•msuring-glasiiea to drink out of, and chisels to cut up tbo 
viaoda. I hope be won't turn us out of Ihe place afli>rwBrds. 
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Frou our Hiatinri w got ■ glorious view orer tbe bay below. 
Thb afteritooii tlicj hnrc ovon l^viiig artillery pnctieu in the b«T, 
and with Wlcrnb^ big giiiw, too, to judge bjr ihu Mttiods We 
have lx<sgcd M. 'iWpied to picsd with Ibe militaij niiihoriiKs for 
m quiet day or two near lh« ediputiine; for allbough it i« far 
from certain that, such tiring inBuencm tke weaibcr, it t» uot at all 
certain that it dora not. Mauy of tikose who ueni diaappoiated at 
Vadsi) in tSgd blanK tbe tiring of the aalul« ou a roval birtlda^ 
for the clouda which galliered Mi1>»equetill;. aii^I if lb>»re '\a eren a 
chaDc« that &udi explosions attract tho duuili it in batter to be 
witliout them. Tbe Algiers Obiervator* u In a i<plvndid poeitioD 
for M>liliug this quegtioti by scieotiSc Cf idenoe. I^tn tbe re^Ur 
uicltHirulogical reuords it would be easy lo compnrv tbe weather 
juHt after artillery pmctiee with tbe aivragc, or nith tfaat on oilier 
day» mar, and get conviDciiig proof one way or tbe other. But 
the r«tiit mar tary with tbe locality, aud if olber HMt«orolu([ut4 
are nev artillery, we ahould liie to liesr froot them aJao. 

AitoniBB anxwty wo hare in the wtiid. It terins lo blow wHb 
inlentiou on the top of tbii hill (iioo feet up diroctly aboie the 
■■ra). and we boar with tnixrd fM-lint.'* i>tori«« hour ibif> rovf lia* 
been lift*!d offend how that. Wc bnvf lii-d ibmn our cauiiu huU 
with rcpea and pep m ti^hl a* (ecBU poMiblu, nnd miist bojie for 
thn brirt : but we have boon bttnting for that <n[>biir toleffruu code 
vnafwl 1^' wmebodj in 1898 which had n «ingl.- word lot - ibt 
whote oamp carried away by a cvcIoim-," When \rr n-ad it 
jitiall; it eeeiued bumoroue that anyuiii! aI>u<iI<1 baiv iliou|;}it 
Id provide ngaiiut trucfa a L'ontirif^-iicy, but now it 
ntWr dillennl. 



TnaaH an-, bowvvrr. several advaniapt!i in beiiic on tlie top of 
% kill. IW is tbal (lie Ub»<-rvntor;' looks (o tliu- fnim belov— at 
Ml* ml* tki> ( l4iaerTal4>r>- doea. liielv it a |>arln-ular tie* of it. 
ntuMbt a) tu*t one point of tlic atowit, that t* auiti,' fajnuaaltiic ; I 
iiM> A I'liMiHf^ith auuwt do it JHtltM^ and oin noring for an artiat 
)>t, Anotlier odratilaice is that Uie btg leJe- 
1 hxi B from above of objia-t^ beluw. Tbta open* 
<hI of amtuiag tbe caujal viutur. 31. Sj, tbt 
of iIh* fN|uatoriBl coiiilr, bu piv|iarwl a nq(ular 
I ^-)« utd dedinatloiui of t«meirial pefsta 
l« aevu wltb the ioatniMMil. aod moat 
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MEBIING OF THE KOVAL ASTttONOMICAL SOCIETy. 

Fridnjr, i()oo Jtiue 8. 

Mr. E. B. Kxoaei., Prvsiittnt, in the Chair. 

Seertiarift; H. F. NtWAtL, M.A., and F. W. Dtbos. M.A. 

Tub Minntea of the lut Ikreeltiij; vrt^n rend nnil confinneA. 

Mr. DyKH. ¥\iXy-i*o pnHwnts hunt Xivn rvocived sitiM tliu 
last MwHing. Atlf'nEion tMy be >))fciiillir mllo<l to the prmetit 
rw«(T«<l fmm fttr. Wilson— a volitine i-uiitaiiiing &n acoourit of 
utronotniml and tihy.«ii-til n-SMvrvheM rimili; tiX- \i\» ob«ervatorv, 
[larnmonii, Wi-xt M<-:liI) ; aLM> to ii vuliulile and u>(ifiil book hy 
I'rof, Wiiilici.-iiuii, '.Axtnimitniftchfr Jiiliri-HbiTiclit I'Hth.iitt^iid din 
Lileratur rti» .Inhn™, 1899.' We 1 aiv :ilsi> rvcrarrd a voliinm 
froui Ilr. (}. W. Hill, 'On tlie KxlMi>i»it of I)»liiunn}'> M<.>tliod 
ill tbw I.iinnr Tbrory l<i lh« (}eii«nil Prcib!<-ni of I'lanelnry 
Motion,' nnit Volumu 1. of tlie pultUcntJuiis of tlio Vorktw 0I>- 
•erTDtorv. 

J/r. I^tmall nii(l that there had Iwc^n Kcntvd from Mr. Kmeat 
W. Brown, of ttie Hinor/ord Culli-ct', I'l-uii^ a further ehnpler on 
tl>e llicitry of till* molwii ol the Moon, It had breo ordvrw) for 
jirintiii^ in tlw Momuini of tl»i! 8o«i*Ly. 

Mr. Stvfall \\\vn niul a papar by Mr. W. F. DtHmny on a 
melttoric hIuiwit iioiitb of Corvun. 

I*raf. .Mix, UtTKhfl. Tlio paper id a f*r» 111 (<■»■« ting one in 
many wuvn, m it [minlti out tlie ot-'Ciirreiiei-* i>f n nilbi-r ivm*rhablu 
vbowvr ill tlH> ijiriiijiliniD of Ihu year. Tiie CotridM to wliii'h it 
refen wore Mttii in Hoiite tmmben in April 1898, ant! two of tbe 
Beleora *-*in dmitity ut-rn i-d U't^'eirn Ixin-slti' and Slough, and 
batwrni Htuu^h iunt IlriituI, and tbuir rval jxilba wvre coaiputed. 
'Aivy fontird a xliouer of alow, loiiff-pallivd nieUrora witli a Terr 
itiatiiici nul iunt -point in the aootk, wliicli ufi« of tliu fortunately 
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obtained real ptth dcbrminniiooii nnctif raifled ; the ot 
doubl* obBerred tnclwir c«inc from > cjotdr ■djoiniiig, but nvlh' 
weakrr, Bhower-ctntre. ThuiiKh 1 am ikwtt Iu bear froi 
Mr. D^nnini; tbat htf i« in unofa tuid beallh tbat li<- can hardi 
ongaf;!? much in moicor-obuMTins work, 1 am Bind to mw h« 
yet able to illumitio uf by writing and c<HD{)(linK tbrwi pap«n,' 
and tbat be proioiw* to n-f^r ngnin la thmn: nialK-r*. TbcM 
far southern lOiowers ani inliTi-^ting bccauKv tbuy form a link 
belne«n Dur point of obH-nation mid muTc mniLbcm utattotu, 
ob«eriere at McIboiinM^ having trcn nbl« to ki-c •nmo ahovera 
wcU, «f wbich only tho M-att^trsI, otitaitic RiaT]giDal meteor 
nil-niters probobly apncur abo^o our boriwn. Onu nwb group of 
radianlf, which in r>-irrrMl to ui Ibo pappr, is in Scorpio, where 
it is a wiitiv of briglil mol'-orx appearing in May and Jane. 
TbfV showed ibi^mwlic*, xhooting up from a cnniiilrtabb belt of 
eky near ibe eoulhern horiwn, in -Miiy hi»t ri-ur, at thn Ugioning 
of the luoDtb. W« shall bopi.i for go«il nn^unta wino day, from 
taot« eDuth^m elaiioii8, of ihnt group of *li<iu-i-n in tho Scorpion'* 
tail, vrhieb bas only been mcII oh4>;rv«d biihorto by Dra. SchmJdli 
in Athens, and Neatnayer, in Melbourne. 

Thf J'retidfnt. I am suro in rotumiog tbank« to Mr. DeonUBg, 
wbo has been »uch uii asaiduous obwmvr of mclcors and hu 
dalerminml »o many radintit- point*, ynu uill driiiv to oipree« 
your sympathy with him in bin indispwilJon. <Iloflr, hear.) 

'i'ht I'r*4i'Unl. We ha'c several cjunmiiniraiions tbiji evening 
relating l<i thi' Inla L-cli[>!>ir uf lh)> ^iiu. Pfrha)>t> it vrill coma 
twatirr honiv if ur< begin with tbiil pliane of tba wlipae wbtob « 
viaibk in ibix lountry. Mr. NL-wtH-giii liaa a ]<ap«r( atxl 1 tht 
ho liiv> iiicliiruH, whit'b cat) bo thrown on tbo tcrvvu, of lbs «cli| 
us villi bio lii^n'. 

i/r. Sfti^in tlwtn n-od a pn\»r on ■* Thi- }4i>kr Kc!ip»e of 1900 
Jlay aSUi," H« Kai4l: — The luHeorolugxvl ronditions in 
around Norw ich nm> miivli Ix-llvr than we vrrv U<d to ui 
vihtn Ihv aflcnioon h<-gaii. Tbi- lint rcmtiK-t wa> not rii 
r<-UM>ti of the cloud*, but ibt-JM- soon nettled roofv and 
lliat wliicb liHikcxI umrly b»|Hrle>u» bncnuvu qujti' a suonat. 
doud tliero wmt Iwcamii ratlM-r umlut ihun ollH-r«u» in 
vye^bivrintioiiB. Tbo Sua'* ciup nppi-aivd <i'ry sharply t\ 
by the Uoon. Vruaa wim tioticMbh> at Ibe muxiinum, but 
oiber atar. I wa« ubl<> lo fijuimi 11 »ciwt of pluli-n which 1 (hi 
will prcite ><■ Iiv a fuir ivprcH-iilaiiofi of Uh* ii-1i|iiii) or sevn hi 
(&[r. Ni^wlx^iii tbeii abowtid »lid«a on th« scnwu and gan iIm 
poriodx of exposura of the varioua pbtM.) 

Thf I'rt4i'lml. 1 am sutw yoit will n^ttirn vdur thanka to 
Mr. ^I'cu U-gitl ior bia iutcrrating nlivit-eiilioiii. ^V<> h»vo ptM#itt 
with ua tbiB etening Sir I>a^id Uill. Ai nur luat JtJinHiug bo nta 
tiB all aorouni of bin work which «ill dwell In our iwtaorin (or a 
\ety long liu«. Ue promiaed on that tNxwioa lo git* ui awag 
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araount of the McCIean leluowpo, and I Iiopo be will Ixi luncl 
ttnaugh nov.- to rvdctim lliat pruiuiic. 

Mir l/ai'ul OiU. I fi-itr (liut tu-niylil all your intttrtwtt >rtt 
O^ntnxJ, not in telRiottjii-ji ul llin Cape, but in (ho unMutitn 
wliiob Wf iiliall hviiT frum uWrrcr^ of (Jiu wlijMO, and tbiMv- 
furu I tliink it wilt bu well fur iiii- not to occupy tun tnudi 

■ tiniK ill riHleumtng tlic proaiiw wliich I inndo n( lliv ust .^Ir«<lin^. 
Still, (bu UcClunn 0)i^«rviilury itaa pitiiuliiir fcalum uf ini- 
]MrliiiicH H'hk-'li muy nut in: witbuiit thi-ir iiiti.-rvi't to divcrilxi 
to jruii, tu|m'ia!ty ax I Iwlievd (liul my frinnd I>r. Kanihtkul n 
K eiivliDg n siinilur iiislruini'til at ibv KAilt-Iiffn OtBcrt*alory, nixl 
H tlwro ntny btt |ioiiil>i in it H'hi<:li muy Ik? UHtfiil for hitii ti> know !n 
H cuTvinK (tut his Kelii^nio. I will axle tu Itiivi' liril tbrowti iipno tlw 
H H'riM-'ii till! gi'HV'ml rli'v»l,iiin or iKK:tioii ttimiigb the ounti-o of tiw 
^L jigict.h anil nonlh |iUn<-i> of tbc uliolu OlMi-rvcitory. Itvri: }*oii mud 
HK^lBiliittiliie nppr»xiniatiii>^ to (lio gvncral ground ■{>Iiui of thi> 
rniiiaturiol. Tin- niimnliiij; n-»l« u|ititi u wry strung miLinnrr ihit, 
whtrli goet down to concnito foiindationii on tho lunl rod! below; 
Iberc' you n-i'^ tbi; dome and tbi.t wulU of tbi: i)b*i:r\-ati>ry, and so 
fur thi>r<.- if nothing vnry niiniirkablc or uiiiumal ahout rho con- 
struction uf thr iiMtniincnt. Yuu m.-<; in llii^ iiii-tiim itii-fo tdu- 
■copc), onn for tim plivtiigra|jbio obj<:ctivc of s^-iiioli a|>i'rtuiM and 
a4-f««t 6 inrlli'H fiical Ifiigtb; Ihoii the guiding; Li-lrswpc, in th« 
wdinarysoTifip of guiding which i.'noh!t-sjoii to u».) a guiding star up 
■ tn alKU( onn decr^' from thi> o^ntre o{ (h« field ; and then, piirtly 
^ «on<r<.-d by th<' S-imb, is Ibu iS-iiicb lisual objective with it» tuUi 
and wilkuut ihowing tbe iuic-n)!uet<.-r t^y«pi«K.t.* aitaclu'il to il. 
^K 0«it>)d<' iW objrcl-Ktati and uudoBed wJIbiu a papier- m&i'bi' l)ox 
H b B jiiiiilt^d iron frame wbich cnrriet the pHsm of lim objcct-glaia, 
H wliitli hna an angle of SJ di-gRH«. Tbii primii can bu ti-ry Mimply 
H foldi^l KFiMt ibi' object^ tu.sa, or remoted at ibt^obsi-rrirr's pb-Aiuiv, 
\ to tliat tli<t Iclrt4v>p(! can be uscmI fur prudiic'iii|; noii-diijic^nu'd 
imaicCH of iiiarii or MiM^tra liki* tiiote uhicti aru so well known ni 
Mr. McCIuan'H iwblixbi-d wufk. Wtt w«re coiiipelletl, oti n^vount 
of ihn iinptunilmity of ^nttini; tbioker Kla«4. lo have a |irivm uf not 
m»fv than $^ ilvar<a-x, ki it givvd a uiucb «!>uii<^r ipoi'ira than in 
AKCk-un'ionginnl giictunu. Wlwii (be obji:<.-l'i;Uu in liiiatly vur- 
rviM) for colour, as it is bi-ing doue now in Sir Uowant Orubb'H 
vvrkobop, wo xhall bavo thu lueans uf pbutii{;niphiii^ iipcolra uE 
oomidvnljly fiiitit<.-r ntnra than is the cue in (be Mt'CV-an (■■li-^opc-. 
Whan wr> coruo to usi* an iiialruiueut of tluA uiri, uf tbin coifi{i]<*x 
kiiul, it in ah«oliit<.'ly essential lor Ibe comfort of tbo ob»<.Tvi<r awl 
fur c«kmI olservinK In ha^'e i)oui« nrnui* of gutlirig at tbo ■'voiiin.i' 
ill all piKitions of tbo iiislrumuui. We liavu thorcforo a n*in(; 
floor, wbtcb I'oujiiHta enontiallyof a bugi; trianglo of U>«liapcd 
atcul, iS iucb'-H dM'p, a largo lriaiigl», and tbu llouru rimxl Upon 
thia on a MVt of caiilibttvr »yst«m. In order not tu throw too 
ffiucb work on Ibu hydraulic arnii^uieuta — for tli« floor weiglia 
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11 tons — there are donble coiinterpoiae weii-liU, U-uini; only 
residnal dvaeeadiiig wci^hi of hnlf 3 (on on each rop>>. Tbm t 
18 a three-8tn>ke pump, which is turoed by an ei«ctra-D>otw, 
ia arail^le for use at noy uionieDt, aod pumps water into 1 
ta tailed the hydraulic aoc-umutaior, or loailiid tertimi I'lUndi* 
The power is availablo for thrvo diffeKiit pn^xxes — firit fur 
raiain); the floor, secondly for travelling lii« dome, and thirdly fur 
wiudinit ili« dock. The floor can be moved oix^-lfuodrc^ltb of an 
inch, or it can be moved 10 feet. Tbe inwhaniaoi i« very d«)>r«l«. 
80 far as pmctii-al working ia coni«rii«d. one man uui « ork lt» 
inslrum«<iit, but it ia always better to Iiave a man lu assi.11. Tbi 
npeelrosoope is the «'ork of Mr. lIota« Iterwio, a«ii»t<Hl \ 
Mr, Newall. 1 inny kav that Mr. Mi-C'lean lias kft absoluii-l 
nothing nndone. ]I<^ hns urfffdnietoai^ for every ihtii^ urivnia 
tu make il perfe<.-t, and he bat R«po4idr<l to my d^manil.-i. hx n 
lufuiiH modest, to that end. (Sir Itavid Oill d«iH-ribcd tli« ddai: 
vl Ibi- plana.) 

Ttu fWnidenl, I alionhl like (o have invited tome dtfciiiaion oa 
this intpn-atinc account Sir David Oill lias givwi m of thr mm 
iiilitrnt ubHrrvHtury li« hs» »t the t^pe. thanks U> t\v! mutiiftn 
gift ijf Mr. Mt'Clean, Thenccotint Sir thru} hni ciicn ii> onlr 
tnnkr* UB look furward eafieiHy for tliu remlu he will obtain uilii 
■iich splendid appliaoci's. We are furttinali.* that lh« ««lipikiT 
fell ol aiioli a dale as to allow olwent-rs to n-lurii for llii« enniiii 
Vit< liavu gi^'UE |iIi>Amirw in wt<!iiiinin|> hi'N> Huii'ml nf Ihu oli«errrt 
wbn luivu l>i-<rn siicM-Mfully ttuKaeed in Sjuin, .Alkferia.nnil i'urtu 
during tlie latn ectipM-, and 1 will iniil>' tlie Aslroiioinrf Koyal 
give ua some accuunl of the multa l»o hna ubtainml. 

2'h* ^itroavmir Unyal. I nin i>lad to hate cnoiK boclt iu tjmefi 
this Meetinc, but 1 fi-«l some djIRi-utiy a.* In Kirin;* nny n«m>unt 
llti- n^Mil'a otiliiiiMd. l»'<vnKi< (here ba< In'en an Brran-rmi'nt tns< 
ihat Itidse i\t>idi8 alioiild bu liM publinhiil al a jomi mri'ting 
ibo KiHul Society and ot the Koyal AMroiMiiiical (Wii-ty, 
fare 1 nmal aak yon to eicuac me g^nK into any imnicnlin tu 
the tt-Mdii iibtaiiMM). ] way fiiriher My, a|»rakiii|j; for rnyvlt' a 
Mr. Ibvidson of tht-pbotoitriplii of the corona, «<■ huvi* nuty jn 
ditvelufwd somo pholoi>iM|iVia to Ain-A- Ihii iielinvi>otiMr<i''T! mtilt 
and I uin liappy tu Mr ue Uitie gui n-siill< froin t)i< 
nliould not like to tay atiytbini; fiirllirr a* to wliat 1 '< 
Honcier, it is a matter of common knouli-d)^ and ol vvrjr 
inten-sl (lutl tlie rorana IliL" \ita.r liai ccniorinird to v»' 
fipecled, and haa shawn tlie characlerisliM iif tli« mnina at 
niiliiuum of suii-spnis. I «hoiild not wiUi In *\l dowri ullhi' 
vtpreiwti); to thi>- M(.><'ling our thnnki i»t all thai bna l)rr>ii di 

for Ma in our ri«it to Cortupnl. Tlie PofIk ■-ii->- (;.>..:.- |i ... 

rtet^' nimiip-iDi'iiL |>o<"<ibl»to facilitBiri tli. 

til«(lts as well ai (lii> o)wi'rvirn>, and ur h. '.-■>■, . ,,.;>jr> ui fmiiiii~ 
a frii-fld of Sir. Maw 'a at Uporlo, Mr. Fnnk Haue*, wfao aiaduall 
amiii|{eBMt« for huiuinj; u< at (be ratbor uutHfC-tbe-vii^ p 
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<i(lwr«wef«l up Dur iiiHlrumeiilt. WnimgrMllvindebtedlothe 
Pofiugupw (>o>>iruiiit!nt wiil oIhh \o Mr, ]lAa-n>, o'f Oporto, for thp 
(.Tijul Mp tliey K»»v tn in makiiin our nrmngominila. Kverything 
IimmmI ort" very &itiHfu<U<iriij', aad ur n^turn uitJi vttry ideasant 
moollcdionA uf tl»u wi-tuumti u« have had from the Portiigueew 
^:<Mii.-nillr. I should viinb jHirticulnrl^v loosprtHN i-ho )i;n«l pleasure 

K«driftu«a and ilr. Oom, win of tlic Inlii Dirccfor. fl'e «ferf very 
much impresiefl nitli tim work whii-h u iH'ing ibiiR, and we a^crt* 
vcrv mui'L sirui'lt "jlh tin- great ingriniity rhown ia jiarticulfir 
dcviocs, 1 |jo|it! Mr. Kiiilrif'ue.i wilJ be iiuliici'd tii ili:»cribe some 
of these lo tin- Soeiely, \\'e M-em csjiciinUj Xakvu nilli bi» 
airaBgemeDt foroWrviiig-tUaim, mo»t iiigt>ni(iii» mtvhitiiU'al d^ 
vices uliicli struck u» as worthy of imitntinn, nnd it will bo 
intereaiint: lo lulnmoiiitTii in Miis crtiiiilri.* to know what hits been 
duuv tliere. 1 mi'iiliim lliiii tuirticiilnrly bpc.iiwe 1 iiiimt oonf^es 
before I went to Fortiigul I hiul a wty vngsii iili^ii iw to tJie 
aetivity of tliu Linbon OlMirviilory. U't'lijiil not mudi ii)fi)ruis^ 
liou Xa go on, aoil I was vi.-ry ploa»r-d to find it «b« iti bucIi an 
effivieot stale and doing aiicb good work. 

Pref. Turner. I uit.i npjiiiintcd by tluj Joint Committee of the 
Itoyal Society and tbiK ^nir.i.-ty, alon);; wit li n i-otleiigne « i>u did not 
oumt', tu go to Algtern. In \'\iu'if of tliikt Other eolli-aigue 1 aiu 
deligltltsl to Iv :il>Ii- to lav tb.tt Mr. Newali caroe, and Billionth in 
mni; tviuu X wuo ori^tuily llie It-nHer of thf. exprdilioii I »lionld 
tike to iioknonled^i' iJiut ninoe tli<<ii Mr. ^'<^un]| took aucIi n very 
leading share in it tlml our punitium iirc now enlirely reveraed. 
Will) u« wai joined Mr. Wesli'y, nut n* an eniissni; ui the Com- 
Miltee. but ol this Society. lie »n.i to esannne the corona from 
|Ih> (loiot of view o( Ibe draiigbUman, to see if vre got everything 
on tite jihutoi^raptu. An t-HM-nlial fiiiture of hi* woric waa that 
}A. Tn'pied kindJy pnl at bia din)io>al the best inxtrument ho hnd 
ill bit obsertalory — the e'|iiat(irial roudo. Mr. Wesley therefore 
iQW the eclijMe under whut miiy be cnlled the vei^- hvA pOMlbte 
conditions. Ua will tell you himself whnt his venlict is. I 
foutd Miy ooe word ua to the druuing. Tlie corona was aluo 
Ii0t0gt»|ibed at Al;{iers, and J hnve mlher hurriedly <-ompare4l 
pusitiou-aiiglett of one or lua points of the drawing with 
llie poHititHt-uiglea on the ]ihotu)^pli, not only of the proiniii- 
uniVK, but idiio of the puinta where the Klreaini-rs join the limb, 
nnd I '*»» nlurlled lo nee the lU'L-unw'T uf ihe dniwing ilat 
Mr. Wesley liail produced. Tbn acrumcy iniiy Iw dest'ri!)ed in 
Uii* uny : if yon took at the face of tin ordiniiry wnteli the 
repruw-ntiiig one minute ii gri'iitiT than the di«en;p;U)cy 
ttiiien Mr. Wetley* drawing bihI lh» pbologrnpb. I voa to 
Imke )ihiiU)K'*I>li' of the eorona with one half of the old double 
tuhi', iind u'llb ibe oilier half some upecial pielnres in ibe polariwd 
gbl of the oironn. Mr. Newall also arranged an ap[ianitns for 
itlAcking the queslioii of pulnrimtion on quite iDilepondent liaea, 
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u'liic)) vnu fitted up ti; \um in lialf of the half of tlie double hib«. 
1 nni ^\ni Id »oj- Iwlh wcrt- n (iiwiib*. I looJc »*tfnl plains 
(luHnii luldiiu, iini) Ihi-tr lahm will !« ili-tt-nniiied on nn-asurwiietil. 
Wi* •A-erv vcr) liiiuily ansi-HlMl liv iiemnil umalfurs «lio Ktatt iwt 
froru Etigkiul. iiiimiiK*! ■>l)it>ra Wiijor KinjjiJi-'y K<in>ter, who vst 
gtiod oTiuugh lo uii4l«rliiki* Ihi! rnlhi-r ikklish ijutr of mttiug Die 
navart in mv lint al a milini; In lieKin-ii by Sir. NevalJ, and 
Ihn rc!adi>i^nt uliirli il uiui In bi- mA was finally cvmvi^cil bj word 
of moulb by Sir. .Iiilin PoU<t, who ran bi-tni-eii lli* hats with 
tPvaX, veli^rilv. It wax a good \a\i w« diil it in tbiii manner, 
because ciMtniit iieojil);, wbo Diigtil la bai*e know n Ix-'tlcr. madw a 
lol of noise. Wv owi; a icivat deal lo &I. Tr^|iii-<1. lie um 
kindniM^ itsrlF. and it i> diUvuIt to cxprv«a at tliia Sleeting what 
wo do owe to him. 

Jff. Kfwall. PraftissorTunWr \tM roferrod to thn indcbl«iln(<«« i 
tbat ue are under lo M. Tn^inMl, and 1 fed I vlionld like 
«Mnjibaii)7.« that slat^mciil. Wi- uwi; u viw>l amount of tlir mnten 
of thf l^xp<■dili»n lo liiiii ; \w forwarded all vur aimii noil alt 
to all nur wishr.i. yCc have mnu' Iwclc with ■ grnit omoant < 
luati'i'inl to i-unxirli^r. TIip wotV 1 undertook waa maiolT 
iM-opic, ami I had one Ur(;t' »[)p<'lri)«<Nnw with which I bopcij 
the flank at thi' bi-i;iiininir and at thi- end, ami a phologniph of iha 
appclrutn of the limli ivlalivc lo llif Hush. I t-ome Imck with five 
pnoto;^aj)1ii Rlntlii;.- to l\m llaiih at i\if l)t>t,-i lining «( totolitv, and 
one of ihc. curuna uhk'ti -iviw^ to \ye niniibr to ifae oite tiken in 
1&98 \)j t^platn }Iill<<. and thoste of the flash will |^v« ine non 
work t(i di^icuss tliuii 1 am wi<.hful lo hare put upon my handu^ 
In addiliuii to that I took soiii« pliotographs with tlw vtnu- 
\Tj\a^ (o dear up point* nt«ut Ibe jtolnrizaliuri of tho liKht of lh« 
e^KTona, and I have to thank Profwwor Turner for hnring include 
inr api»ratiif> jii lil- foRn"' "^ li?le«copHfl. This is, I WItnvo, the Grmft 
lime the flavnrt liaiviliihave bevn jihotognphed, and IheM plali* will] 
Im v«ry serviceable in fjiviog ti* uifonnation about the po!nrif>tt>ai|J 
of the roronal light. 

Jfr. Dyian. I liava only just devdoped luT photoKTii]>hK an^ 
ennnot hIiow ouylhiri); on the scrwn, but |)^rhap* I nar bn' 
nliuwt^ loadd a feu' word?) to what the AalroDomer BoyaJ fau 
sud in deKTihinj: i>iu- ei[imli'ion to Ovar. We irem vrry inu4-hj 
indebted to the roHu);ue«>e (iuremuM-til, and aim to a *« 
lar;!^ extent to sonie amaieur astroDoiui>ni of thii SoriMr. 
personally am indebted creiklly to Mr. Atkinson. TIk- ••.•1ip«i' 
HtAli'>n nt Ovar was in Inn gardvn of a house the noil of uliicli 
was prind[ialty sand. !>o lh:ii there was no r-nn^'I'-itiU' of ^''tiinj; 

Ewd fuuiKtation. IlouetfT, we ibouritcd '' rnQDU on 

ixvs filled with stont^, and IlieAo iinU-4 n<i ii foundaliMi 

Sir iilw.' nation* were mado wjt-li two ejiertroscoixw wlii<-h Caplatt 
IHIIb look with Itim lo India, and whidi hi* Unt niefor thix •'.-'{ i> 
Tnn setvttidg liefore lolalily the Aftniiioiiti-r Koyat fpi>> 
atgiial that totality wu begintiing, and we theit \iepa\ (iX|k.-..>(^ ,^ 
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Vte Utah. (Blackboard.) Tweolnr wooiub after totality voexpoumi 
for lb« corona. I (Uinfa all tbe pbotoffnpbs a» C|uit« •luuLi'Mful. 
J/r. WftUy. 1 waa Rreatly iudebled lo M, 'rri'|>i«l for hi* 
«StKiae generoaity in plnciog one of tU« ^neit iiislrumcntit in hi* 
obaerratory at ray ditpooal. I duti^roiinaj lu vxaiiniui th« lijwitr 
jnrta of tlie corona, to see if ihecu uvtb \'m\)]a dL-lHiln that plxitu- 
gnpbH have faiit-ij to sliovr. 1 fuuuO llinl tlie e(|iiulori)iI i-otido 
vitb a Mngle leas t'ye|)ieov which Mr. Neuiiill lanr tiiR, and wliidt 

Sn a large field of riaarly a degree and a bulf, wai nicwl siiiluhlii 
■ the purpose. 1 found thai tlw dutiuitiou wiw good all ovc^r 
tin Atlii. Tbe iEiiag« of Ibe <IiB:i|)fwarin)|; cnscwul uf lliu Hiiti wiw 
ibrawii on tbe aoreea, and when tlie cracant iHicamo vvry iiiu-row 
I removed ihtt eyepi«(« aod subxtitutud tbu Innn. Tbv ai)|)ci.'t uf 
tlu! uoroiia waa one of exln-nit! familiarity ari<l i>f a typi^ urhich 1 
know very veil, rwemblin^ tliat of iSS^j. At thu Kamn tinit^ the 
>I)Mtae!i: was more ttnking than anything I could huvr vpiirurcid 
to ha[i« for. 1 looked carefully round llm limh of IIiq Moon, (iiit 
tioEin-Iy foilMi to nee any very dHSniut di^liiil. The corona was 
very brtj^t ncur tbe Moou'a limb, rapidly I'lulitiK into a pi^rly 
grey, lii placn of tbe inl(;rl>v.-iiig structure whii-h 1 cijii^cit^d, I 
Mw only jiulchea of greater iiili:!ii»ity without dnlinit« outlinuM i>r 
«<lgv«, *o that it was prarticul ly impoinibl« to draw thrm. 
Mr. KvcriliMl has kinilly turntiihoLt niti witli the poxiti«ii-angki» i>( 
the proiiiiiiirnMw, but 1 found I vbould lwn: tun much tiniv in 

Ujring to identify tbviD, su I HL'let'It-d only the larce proinini>nni' 
to th» iH)utb>Mrvtit, wbicti served to orient llio picture. ' 1 niaiJu 
roag'li diagrammatic tikotvhes of the i^eiieral furni ol tbe oorunu lui 
Hell W I could, irom which I uuda tbe drawing aa quickly ai 
poailUtt af terwanla. 

Jtfr, Mavniter. I am afraid I bare not i-ery much to nay !n 
addition to what Lmt bwn already told yuu. An you may ba aware, 
my wife and I went out on our oun aci-uunt to Algiera, and 
tt«f«foni wo bad neither very lar^e irutrniuinis nor cuuld wvlook 
(or aity nMulanoe except what our own bauda could giro u«. Still 
I think I hara bean aole to carry the nMrh which wb atarted in 
Inttia juxt a liule atep further. \Vbfu \tv went to ludia we took 
with lit Lh9 Watera' equatorial, which the Rorol Aatronomioal 
Sod«ty wM ffood enou^jb to lend ua, and we uiouDted on that, 
twcixlea tlm Water*' amera, a little cajneia of our own with a Ji'iut 
of I j-iiich aperture. Our acheme in India wna to set expoaurr* 
noginK from on« aecond with the Waterfl' camera up to niu 
•qunbiat tg i8oo time* that amount with the oth<>r lei», or oix 
Mtpoturca in a geonuetricAl aeriea. with a coinmoti fmtvr of 4J. 
fiuib uxpiMura we gave in dupli<iite,M wa had tnelre photoKraplm 
in all. In this eeJipse it was quite cli-ar we could not carry on 
the wriea further in the aome tatto^ because totality waa only one 
ntinat«, and aa our toiiiTMt exposutv with tlta Uallmeyer lem in 
India woa 30 ■ucondu, we could nut carry on tlw ratiu and fpT<» an 
■Kpoauro of 90 second* here, I judged it very important that we 



in 



Proceediitj/g at Meeting of 



[No. 29*. 



iMsV 



alioulil Iiftf'e our photogmi^a >■■ dupljcabc, and 1 thon^l the onlf 
Ibing to do n-ne to ^ct n fccond looi vjtactjjr similar to tiie ono w« 
used in India. Wn rt«olv(.-d to give 50 f«>«iads eipoiurc. tlio 
lon^t we conid givo eafolv. nnd w got aIm n aocoad pair nt 
lenaoe that liad about the taiDe nperturc lu tlio 1>alliue)'sbut twieo 
ttiA fot^al length. »nd «oii8K|UeDtly ttiijr would ffive alMut on*- 
fourth tlie sanifl offix-tivfl oxpoiuro. The cvJipsei in Algiers v-jig, 
judfriiix from tl» eye. n<^r1)- lu dearly «e«u as ihaX in lodiji. but, 
it [win;; a vory imich •liort^'r eclip«i>, tli« sky »u very tni)cb 
)>riK)it«r, nnd, jiidgin); from a first inspection of our pliotofiraph*, 
tk« Hbnrler eipo«iiiv<» w<>rc bi>tt«r titan tbo longt-r ones for tlM 
exTcn*iuu8< I do not thiiik w« have bc«D able to get the Oiteiuion* 
f urtlicr than ue did in India, vtcry likely not bo far ; but at Ibe auus 
liitw 1 think tlie photogrnpiie bring out quite cl«arly tittt the dia- 
ooTery wi- were nble to ranke in India is verified 00 this occsaion 
iiaiuDly, that the eyiidinnl curves terminate in rod-like rays. 
think tlinl fart com«e out clearly in thesa pltolojmpha as in 
Jmlia ones, allhongli I do not think we aiti «ble to trace tboas 
rod-like ra)-s to naTlhing likt> the Muim extent as on the three heat 
])hi>lo^raplis fmm India. Only t!if»e phoioi;raplH wliicb we took 
for the ritenatonB liave yet beeji devdoped. We have aevenl 
niopp T"t to dev«lup. 

Mr. Cromuulin. A» to lime detenntn&ttCBL. I wan lent a very 
sood watch by the Hydrosnplier to the Admiralty, and Mr, 
Maunder bad a very good nat«h from Messr*. ITsber and Cole. 
These watches nrrv cotiiparad freqitenlly with one another and 
also with the *id><n-nt clock at the Algien Olwcmlory. Tbctw 
us* a difli<'iilly in rbi* '-onipnrison tus there was no eienal aeiit to 
tlie town, nnil thi- obNtrvntor;,- 'm on a hill 1 100 feet hit;h ; but tha 
times are pro)«blr nut more than Imlf a second wroo)*. Tlis. 
durnlion of (utnlily w*na (^2^ Hwonds. Tlwi tune givim by II: 
' Xaulical AlmaniK: ' was 67 neeondH, so tltot there is no doubt Hi 
doralion of totality given by it is too long. The Aiooncad 
ephemeris gave four «euon<ls kiis than thn ' NauticiU Almnnne^' 
tbat even its duration enines out slightly longer titan the tii 
obaerved on this oci.-asifln. Iklr. Bicralied ww> an iinfortunn 
euSerer owing to l)ie mistnke in the ' Nuulical Almanou,' 
was two miles north of the auiilliern limit as civen by 
'Natitical Almanac,' but in Um result be found himsolt ou 
totality altojwther. 

I tried with my thrmi-inelt tvU-aoop^ during lolAlily to obwrra 
any structuiv I cimld within tb<? ref^on of itwi itinrr cormn. 
There ua* some *1nii.-turt' in llin inner roruna round llii^ InrRmt 
prominencr, Imt I I'oiilil nut 'aT for certaiii wht?tl»T it wak in aiiy 
way connccl'-d willi tlif pniiniiH'nr". I iliil itot >'in'i'in>> llii- mr- 
rounding cx>r»na tii aii- if tin; - ' Thorv 

were two or ihri-e myi nl ilir i-ih .iiuttiat. 

For the laal nine second* <if loUlity i L-satnincd (tie wbule urom 
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vitb Ko opera-Rlaas. It pire nw tlm inipmsion of remtmbliDgthft 
«iroM of I&&9 ti-ry d«d,v. 

Mr. li'tMie)/. Thu only ]>tuc« whcTn I Ku«pvct<-d nny kiud of 
<k-Uil»d Btmeture mu arouixl u lurun pmniini-itrv, luit it n^med 
(o me tliat the proniitteiict; lay iti nliiiid of rnciiily whicb 1 liave 
■Ddicsted i» ilie ilrj»'jiig. 

Dr. Joltntlfoie Utoi'ey tlien rood ik gmpiT on the c&am ot ibe 
Khadovr-baiKls aecD duiing iIk: program <>f total vcltiMM of the 
Sun. 

Mr, Ffniil-Vm-A'ltimt (■liouiii^ phwtogrnplis ol the onrona takon 
nt ^^nta t'uln in 8[iaiii). Thmr iihuiogrnjitu an* »liawn, m tbey 
STP tfa^ only ODM \-p{ nrriveil frnni I ho Sn,nt> Piiln (^xiifctiliuit. 
Tbey »~erw Ukeu nilh n 31I Dallmovrr Group l^nn wiHi lA'-plioto 
Bttoohmftnt. Tliu Sootlinb Kipmlitinn, nndcr llw Ic-iulmlitp «f 
ihe Astixmonii^r Itoyal for ^L-dtlniid, snilcd from GilirKllur in 
H.OJ.S. ' TliUMufl/ mill rttturni'd in her como tpn dsr* later. Tim 
ilurtriunenti (rum \hv Ruynl UlMcrviitnry at ICdinkur^h vvrv (lio 
40-f«yit (cleacopu, a 6-inrh plmtii'riHual nbjectivc nifldr by M<'nKr«. 
Cooke, and n pri^inutic I'linicTni. Tlie i^oricty will ilonbtlf^Kx 
Kceiw ilulaila <if tliti uork <lunc willi tht'XD nn H>nii! ftitiiro 
OCTOHion. 

ily onn inntniniontst from Muehrihan!»h Olwcrvuloiy vftirc n 

l>-ini^ lens, -. by Cooke, a 3-iiicli Tavlor-Hobson, two Hom 

4 
lonsM of two iitcbet, BJid n 3d Dallinnyer. BuHides tbesi* I m orked 

a4S-UKb of ■- and a 4-(ndi of ■- focii* for iVofi-wor Bsmaril, of 

Terkea. Tlie thrve largo 1(;lciiropc« «ijr» cquatomilly moinilwl ; 
1 vboM Ibia bntb-ry tin<l v\pn!>pd in n grvat variety of way, 
ihinkinc that it wotild lira v&lniiblo p:i{H.-rinirnt, nltliotigk pmtiiibly 
t adf-Mirrilicinc on«, lo diwovcr Iww (iir ii will, nt Uic next 
ivIipM, U' poMililn to phologmpli pinnrip And ntnro in vrlipin- 
liglit. Thrw iipiiMirMi weni Ki^en with llie rlmnci- of finding tm 
ihira-Mcrrurial p)nn«t, but f'>r iliii tli" Wight tight niw hop'-Ic". 

1 lm|.i- lo n-pcirt lati-r nn the rwult nl Ihi-ruionHiltr rtiutiiigH in 
lejillia of fli'gr"-" l-'nlir«nhoit. 

/v. fj'illa ihourd ihrrc photographti of th(><rorona lakon with a 
UodMuipf!-l<'ni< at AlgiorB hy Mr. HoiIkc', 

Mr. Mntindrr. One thing t'hich struck tn« vvry forriblr about 
the corona «*■ that in cotour it wiix very nnlikc tliogp of i8«i and 
1898. Thai of 1898 M'l-mi-d to mn to Ik' svry miicli the colour of 
Ibn Hm^IHc ar(<— a Wirt of dool-lilui'; but thin corona seemed In 
tn« ni a V4>ry mucfa Martncr tint, n tomowliat ivory colour. I sIkhiM 
like lo know if Iho »aino itnpmMion niw produced on any otlier 
ubserrer. 

Mr, FfonkUn-Adatiu, If there wm nny colour at oU it «rauld 

* B(* fix«ll*plr<w 10 Ihi* nuint«r. 
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be a ootnliintiliim of {wurl iind crmm. Tbo ihmilow-bMnd* Mvra 
deacribird tiy Iwg iii(l(![ivnil<iiit »twerv«rt in tiro pliiMW u Iwing 
like ripj}lcd on > pOEid. 

/Vo/. Tumer. I unw nil three eclipaea tbat Ifr. ItlauDdn' 
iQiititiono, and I Ihinh ho ih rig)it ftbont tbo rolnnra. 

TAr AMtmnomcr lioi/al. I hnvo only »eem two coronsa, but it 
stnifk till) ttiKt tliiN L-iironit una precisely tbc xniiw colour m llio 
cori)nn that I raw in Inilin in 1898, namely, k silvers white. 

Sir. yfwall. .Silvery whiti' dv^n-ibee Ih* colour from my point 
of \w.v.' lit AlgiiTi, Init the lodian corona had more rarteit 
colour. Sliilhi-i^nf-jMiirl would deacribe the colour. 

Ciijit. HilU. 1 undirr*tni)d that on 1hi» ocMCiiou the <ur m» 
nlighlly hiLty, »i> thif colour would not be of n pure corona colour. 
It might lie t^xpcctod to bo of a slight yellow tinge. 

TAf Pfftidtnt. Wo have had a great; manr ni<Mt intercrting 
Bccount« of the obHcnntion* of tho eclipw, and 1 will ask ;ou to 
join in returiiing your thnnk* to the Tariou» obwrrers. \t e shall 
look forward to our nest Meeting in NoTcmber, wheo wo hopt^all 
the plates will be dcrcloped, and that we shall bo abl« to hitvo 
them discusiicd with more detail, and so reap the full scioolific 
results of the expeditions. 

The following papen w<*re attnouncml mid partly read : — 

W. F. Dtnaiaij. " Note on a Weleoric Shower South of 
Corpus." 

£V-iM«f W, Hrowi. "Theory ot the Motioii of tbo Moon. 
IWt 111. Chapter VI." 

Itev. W. Sv/'irMtri, "The Solir EoKp«« of 1900 May sS, 
obierved at Ston^vhurst Collegt? ObHtrvatory." 

a. J. Seukr'/in. " Tlie Solar Bclitise of 1900 Mar aS." 

Brv. S. J. Jokiuan. " Itt-miuis on the late Total Solar EolipM 
at NanlRior»l (SjMinV" 

Jt. A. -Hampton. " Dw«ription of the Durfiara Almueantur." 

O. JiAti*t'>M Sioney. " The Cautw of ibe 8ltadoir-b^Rdfl snm in 
connection with Total Bclipsea of tlte Sun." 

J. I. K. Ureytr. "The Parlial EL-lipae of tlie Sun. 1900 
May a8." 

V«pt. W. SMf. -The Tartial Ec)ip*e of tJw 8uD, 1900 
Msr 18. obteried at Fureat Lodcv, MnreillfUI. Kwwox." 

Badtiifft O^un'olory, Oxford, "Th* Partial &lipM of tbv 
Sun, 1900 .Mav 18." 

E. "'. Ma-'n'Uf ami A. C. O. CromvuU*. " Nolo on tlio Tohll 
Solar Edipsr* of 1900 May iS. obserredat Atgion." 

Jtoyal (Jtmrvsitorif, 0fV4mu-iA. " Observations of Cnpulla as ■ 
Douhle-Sur." 

Th« (oUowing gonUemen were elected Fallows of thir .Si*;ii>ty ; — 
L. y. O. Film, M.A., Lo«tar«r on .Vsirotiouiy, Uui'rvniiy 
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Cullc^', IjondoDf Godwin Uouse, St. Augustiun'a Arenuo, Suulh 
CroT<U(n. 

f'<irtM lUtjf Moulton, PbJ)., Instructor in Aitronomy, Ciu* 
Wimty of Ciiicat-o. U.S.A. 

W. if. Ptaraall, Uiylier Gwdo School D8iton-iii-I''ilPiW«». 

TIm following C&adiiiftLus vitn prupoied for vicciiuii u Fulluwa 
o[ tJie Society i'— 

Sir Itajak AntrilAvm Vaibata Jtigga Sow B^aditr, IiIaiiibrBui 
EsUlvH, Vixtisu[KtLuiii, I riilia (prop^M«d by R B, Knobnl). 

A", i/. ShiulUiaH. K.J1.S. 'rintagvl OwiJe' (proposed by 
T. Lnwifi). 



THE BRmsIT ASTBONOHICAL ASSOCIATION. 

Tne Mtvunth (knIiRnrr M>:ipring of tbo lenth StMsion of the Bntbh 
Astn)Tuiniiciil At>»»('iiitii>n \\a* IivlJ nc Sioii Cfillr^ on Wcdiwod*)'. 
May 301I1, Mr. II'. il. .Maw, i'nieidt'nt, in the Clinir. I'lre tio«' 
Mvnik-rN wen- ul(vt«(l and iho namw of thrr» Cnndidalco were 
pMavd lor fiupcnaiou. 

Tht Pr*ndfnt read telegnims which \us had nwiiiTt^d from 
S[i5.«r*. Stimndvr, I'verafi^d, Downing, liowiirlli, WhilnHtll, John- 
Boii, uiid Krvtk-y Mixiri', nil ri'iiorting linv wi-jitliiT And HucceHHtul 
<it>j«rvulionito[Uit>t«li]M«. Hi? t-hauguttfaat 'lii-bLMiitmMgwationtjd 
that rt very piod ■moiiiit o( work bad bMO dona. Prof. Todd was 
to Xir sjvcislly n>ni{r*tuliit<id ujKin tho hucccm of bin o)Mer\t>tiouH 
ftt Xri]>t)li, bcvauM! Iv. had Iwoii iiioot nnfortuiiaU: in nil hii iiretioua 
ex[>«dtiit>uf. Wii had »piiil it grvnt dainl of linii: and tuki'U very 
piial iroublu lu [icrfivt Lis vory ingooioux nrraticcinutit!! for tbu 
^utoniatJC eijioHurK uf [ihotognphic plabe«i and if bu Lad tiad good 
''w«wlii'r,aswiui mnortvd, nomHbing vory valuable might bu » peeled 
frora hi* olwi^n'stKins. 

Mr. O. J. yta>injin oxhilntMl a diagram illualrnting his ohMirva- 
tiona of tli« partial cclipw>, and Mr. Hitrdy and &/, Siitnre exhibited 
'pfaotogntith*. 

T3U Praident, Capl. yohU, and Marri. Sttibnke, W. 0. TtiUy, 
'terf. Holme*, and T/niaitn all dcMiribed bri«>t]y their observa- 

a*. AU tbo »|iriik^ri' ogrwd ihnt tli« diminution of light n&s 

y amali, Uial the liiub of th« Mufin wax ningulnrly smooth, uul 

M Uiereuan noltbosligbtwt tndicntionof nny lunar atmospheni, 
Mr. TliMsitm d<-vi-ibing the cusps as truly gwocoothcal. 

Mr. ll'm. AmUrtan contributed a |«iw on "Tho Ago of Siin- 
spola ill KelatioD to tho RloTon>Yoftr I'ertod,*' in ivhtob lut rxuniinod 
theraoords fn>m ]S<ji onwards, arririiig at tbucunchmiun that if 
I i)J viwni might lx> nocoptt<d lis typml so far u the age* ot 
spM grouiM w vre canceriiod, it woukl follon- that groups iwsched 
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thmr maiinium wte At abmit th» tiro* of sun-apot mintmum, whilo 
their ininimuin aye ocourred iinly three or four yww preriooslj". 
TIm> curie of «pat4igi« woutd ihua sifipear to be not only periodKail, 
but ti lure tlie man churactpnilic aa tlie eam^ of Bpoi-number*. 
TW. tbi> ititurrals from nuxiraa to minima exceeded hi-Beieral yeaw 
those from inintina to iim^ciinu. Th« author furlber ftlnlMl (liat liia 
table of )>jrO(TatagtM f;ivan brought out |)romin«aily ibe iiiriou* 
fnct that gnni|>« IwtwrQn X\\a u^;s uf i6 and 25 days wereaimoat 
•Dtiwif waiitiiJi'. Only otic ((rutiji wan found of «ti age brlwei-n 
these two, uodovi-n iiit.hat itiBtamv it wHf o(i>»ii lo qitentjou wbelhiir 
or not it died out in thi- further hciniaphcrci, rvapjteanog Again a» 
euch pvup« »a fn-iiui-iil!) did. 

OajH. Nolle sutd thnt it njijxianid to hiia that Mr. Andenon 
adopted a ciirioimly artiitmry iiii->tbod of Hauifying bitt ajiota ; tbny 
wero npir grmi|ig( uh«n h« nantH) thero to bo so, hut McaiiliiiM:* 
Chey died and cBini; to life ofciiii. He (tbe stituikAr) iIkI not think 
it would bo difficult lo noiapiUi n lahle upon tba*« pnni-ipli4 wbtdi 
would pro vit any tiling, ami n-fHrreil to Itri^t Harli^'ii uidl-khowa 
■tatiilic's by which hi: provatd that it u-as iciGnilcly more dangrrous 
to po to bi'il than to triviil on tb<' milway. 

A ]iap«r on " The Double Canal* of Alan,'' hj Mr. A. Sianlfif 
Wiltiamt, wax tlirn rend, in wliicb bi! referred to the ruMnt di^ 
«U!ksioni on tho mibiix't' at {in-'vioux meetinjfiof tltu AKwM;t*lion, and 
roaintaitH'd that be bad r<>ni;Iui<ivi>ly shown that vonMi, at leuHl,oif tbe 
obvervcd diinlirMiiono tnii>1 havn been real, and jrrolxtbly to in mott 
(MM; and if that were admitted, even iu a siii^jle imlaiioo, tUo 
whole i;round wai i-ut a<A'ay from under tbo*e who ar^uenl in favour 
of oi)t)cal or any other tiiiiilartlkeorjof duplioitr.aud iiuros itoloDsftr 
In^cai for tlieni to liold that any particular com of oti««rved 
duolicitr tnuit ipwjaeto be I'alae, 

Mr. Otodacre xnid bo would like to !«ad Mr. Stanley Williaow's 
paper in print Ix-fom Myini; niuob about it, but there WBi on* 
point ill I'rof. I'ickeriHK'" e;ipHnmenl(i which ntnick biin. I'rof. 
PiokoriuK, a« (ho ixiinli of hifi t^Kaminaliou n( .S<.-hia|>arelli'* innpa, 
found that wiih an increa«e of a|)erture the apAce aepamting ttio 
cAnala was reduced in pntporlion — i. t. with 8 j in. afiertun ibcf 
were twJco a« widely divided as wben luing an aiterlure of 18 IM,. 
tlte infi'r-Mtco hein^ that wiib 36 in. ajierlure tli<' two liiif* would 
be ii>ert;ed into one, uid ihix uuuld p^sHiap* aorouni for nbfltwora 
iiatng the I.ii-h and otliur Wgo t«la»oop(« tiot l>eiug nUo to am 
double am»l» on Alars. 

A ]Kiper 00 " niffracl'Oii ffmlingvand Diffraction Dpoctrotcopra," 
br J^r. A. fiiut, uai noxt rvMl. The uriter lirtl e^ve a »lu>rt 
bidtori'of diffraction Kmling*. Diideniimemted theiari.i . '■■><U 

of productnc tbem which liad lior-n tiin^i-tiirely adoi ' al 

referenn' l<cini; itinile to tbc rvjJi' 'h 

bad b"'*ii no iin-pewfolly tna^le by .'■ . . , r- 

cnii-H bi'tween tli« apoctra obUincd bj liie um of pntiu* wk) 
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difFnction gntini^ ivapeclivply were nest oxplxioed, and the 
ftpecitkl fealures of dilTniclioii spei-lnm pointed out. An account 
was tlieti f;tven of a simplv form of dlffmclion ^pM'Iroscopo wtiii;|i 
Mr. Bum ikad const met ed far his own u«e and which van Rpeoially 
auited for altaclini«ut to acnall tel^Hoopcs of tmaW apertiiri-, 
Mr. Bum's lelt-m'ope bein^ a 3-inch . Tliis »pecl rw'copt', in iiddif ion 
tn ihi- uiual !ilnii|>bt sht, is provided with » curvi?d *lit fur fucili- 
tatiii)!; thti •veareii for solar ifroiiiincnecs, and it is aino flMed nilh a 
"rolator," »n arranjteuient of niin'ors which enables iSe obj-'it 
pxaniiiinl to tni rutnied iti ibe Held of ritfW without lurnint; Iht; 
»[i«triiocopc, ThL* paper waa illuslntted by a eerief of laiitirii- 
b1h1<-!<- Aflt-r tin? rt^dinii of the paper. Mime of Mr. Tliorp'n 
npniiliifliotiB of K'^tingx were hanilt<d round, (he Preoideul <-x- 
prrMtiiK tile hope thai at some future time Mr, Tborp might be 
pvrxundin] to give (hem a paper on the«e emlini^s, 
Aft<-r n short divi-ii&aiuu the Meeting waa adjourned. 



BOYAL MKl-EOBOLOGICAL SOCIBTr, 

Tnt M^ond aftvmoon Meeting of this Society of the present 
Swwion waa hold on ^^'eduesdny, Juno aoth, at 70 Victoria Street , 
Wwlininnter. Dr. C. Thmilort WiHiiimt, l're«ideii', in the Chair. 

Mr. W. MarriatI rvuA 11 paix^r on "Hafrifall in tho Wert anil East 
of England in relation to .\miud« ubovo N^ui'lovel." This was a 
diwcustion of tbw nicnii monthly nnd annual rninfall for the to 
ymm 18^1-90 at 309 ntutioiif, whiuh Ihw author lind grouped 
according to thu altitude of th(?«lntioim above »«-level, The 
, vuteni »tatiitn» intrc conwdirt^ to be thoo which drained to tho 
WMt, nnd lhiM-it.«tvrD alationti 1ho»e which itmined to the eiutt of 
thecoiinlrj'. T!n> diagmm* e\hil>iti-d ithow<-d ihnt ibi'rciiag'noriil 
inena*!' in thn annual amount of tnin>K thitnltitiidi.- incresHea, and 
that tbtTflinfiillisconsiderablygrcnlflrin the wt^t th«n in theea«t, 
The nionlhly dingr«in« brought out promimmcly nome inti-resting 
fi-ntur>'s. niiiong which woiv : (i) that thv monthly rainfall in The 
went in •ul>i<'ct to a much greater range than in ttie eaut ; (j ) that 
in the wett the mniimnin at all nllitudes oci-ur* in November, 
but in the eii«t it i* generally in October; (3) llint in the wal the 
upriiig Diontli*. .^pril, Jljiy, nnd June, arc rery dry ; and (,\) that 
tK>lh ill the wvot nitil msI iherv is a u-ry grvat iiicnrase in lite rain- 
fall friiui June to July, 

A pajKr by J/r. ■/. Bti.vfndrft wa« also rrntl, ginnj; a di-wriptlon 
of new M^lf-rvrording min-gaiigc. He»igni.il by Mr. 1', I,. IlalliweN, 
of the Keniley ('b«fnnti)i7, >Southport. Thia tain-gniigi-, which 
tbu author boii«vea NpproachMi very eJosdy to an ideal alaudard, 
' an ■)« Itie uivrit of being sold for a oiodefatp price. 
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The Solar Eclipse of Mat/ 28. 

The Meetini; of tli« Ro)^! and Boval Astronorakal Soci«tiu to 
hear tliu li>^|Mrta ol the uWrvert ieiit out uotler ibe BUspicM of 
the Juiiit C-oiuDiitlee of the Imo S(».ii?lit^3 took f^ace at the Royal 
Socittl/a rooms on Timr«Uy, .fuiie 18, ai 4.30 p.«. The follwivuis 
auiDinar; of tbe prcKvedinKH tcivi-a ia brie^f tti« uiaiu rvBuIi« of tha 
«c[ipi>e. Tbo Chair was takun by Lord Lulcr, Ur. Kauhfl ovcu- 
pyinf! tbe Secretary's chair on liin HkIiI. 

The A'-trononit-r Hoyal sbowt^d iknr« pitotographa of tlie romna 
talit-n with xbv T!iom|MOD 9-incli obj^t-glaaa and teJejilwiu eou- 
cavtf Ivax. fiU iiij- u tcnlf of 4 inebva lu the Sun'« diameter ; iwu of 
t\\v»v. tjtkfo iH'ar tin- iiiiddia of totality wilb eipojiuree of 6 and 
It eeeoDilg re«pt«livcly, iiliowt^ detail* of the uiDer eorona aad 
tbe efiuntorial sirr^nim to a (11813011! o{ about two diani«len ^om 
tlw limb. Tbe polar pluinen were also well marked. Tbe Ihird 
plate, exposed iii-ai- the end of to^tBlity for aj seconds, ebowetl tli« 
clirumonphen? vitb a lorve prominence on tJie soiilb-weit linib. 
Tbe Astroiionier Koynt also eihibitei! two ubott^ftraphs taken b/ 
Mr. DuvidsoD, one willi a 4-ini:b lens of 34 inches focus, llw 
other with a »)wcial nipiil k-ns of 13 inches focus, both taken «-ith 

3 Beconds' i-jptHure, and Mhuwing the e.\teitiiioii» of the onunn. 
Of these tliv piclurv taken wtih the longer focus appeuretl iho 

bi>tl«r, and it wu statod Ihitl with »ucb K combination (giving ^ 

1 loQi^r eipci«un< did not SMun n^lviaable. 

8ir>>onniin liocky^r nrlntiKl that bv had 130 ofEcvm and men 
of II.M.H. 'TbcwfU*' at hi* dui[>oMi. He nbowwlNptilra of the 
cliriinioi'phini at difTorvnt diKtanoe* (rotii thti hub: al*a plat«s 
ahtiwing the sjioci rum -ring* of the corwia, Uui rini; dun to the 
gmn my at 5303*7 and Ino otbi-r«. It wa* poinl<.^ out tbiit tbe 
ringn are of lohilly different cliarocter from the cbromo^phcric 
nrco. and \»ms thi>ir gn-iit4Hit brit;btiieM at plaa-s Cllivr ihnn whero 
tho chromoBplMTic arc* iitv briglilvMt. I'hntognj.ha of thi.' coruna 
were sUu #hifwn, taken by Mr. Iloaord Poyn aiul b^ mi-mtwrv of 
tliv Mhip'fcrvw: vtw taken with a Taylor plujio-vuiial iitu ol 

4 inchti* apriture nnd l6-fnet focua witli $ •eccnil*' esvotiurK, waa 
eottkideivd good, the chromoiplK'r*' bningn-cllniatkitd oU round llw 
limb, and a Urge nniouiit of di-tail of the iiinur oonnia wall Rligun. 
A phmograph tnki'n with a 7i'i>i> iuimligmatii,' Irn* of 9 inebiM 
fool length with i> Tltorj) cniliii); mounttKi in frotii, tli« ripiMttrw 
Wing 40 HTiiridx, "ho^ii a •trromer— lh>' N.K a 
diBtancn of jj iliatiw-t'-p*. Nn hinc rtii-rii.m" .' il 
stri-aiuxri cotilil W 1 1^ 
Sir Norniitn ftalid I'.l . -f 
ill general f'<nn, hut iilno ni rii>- iriinuii- "truHuiv ot the inner 
onrono, which wm« ditlinctly dilTrrCDt to thut tniti in 1S7 1. AIui 
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tfa«ni were no brigbl lin*--)!, ouch m wore t/ean in 1S71, in tho 
^pi-rtmm of lio romnn dlbiT iu 1878 op in tlin prwi.-nt j-wr. 

I'rof. Turucr warinly auknowMged tho kind rcccptian and 
efficient h«lp that 1m uiuI tbe olber obserrers at A%i«ra bs>l 
receirt-d from M. Tripled. lie expfoinwl by a diagram tba 
principle of ob«»n-Ation with a polariMOpv, and (bowed photn- 
graphs of tbir corona in which the effect- of polarixal>ion oould 
bi." distinclJy wen. Htt nl«i> showed photocwph* of ib<j coronsi 
and etaltsl liiaC iQi^nsuK^. not yt>t complete, bad been inadu of ilH 
light, ftoiD which it won inferr>.'d tbat the coroua of this year v&n 
comparativpjy bright. i'rof. Turner made some introductory 
RQiarhs on the merits of the coelwlat aa port of the e<)uipineat 
for eclipse obwrraiioo. 

Dr. Copeiand ahowed phblogta|)hg of the coroDa taken with the 
tele«oope of 40-feet focu« and MitU a teleeoape Laving an object- 
gbs; of IceUnd spar, Tbi? greatest eilenAion of the corona was 
oDe diameter from tho titnb. 

Mr. Eventhed e.^ptoined tliat be bad gone, with his brother as 
aaaJBUnt', to a »tation furthf'r west than Algiers, to a pla«e which 
lie Ibmight, from tl)e diLla of tbe British Aauliatl Almaiuie, wax 
just on tbi.' loutb edge of the shadow -track, where it was 'expected 
that lotaiily uoiild fast yi seconds and tbnt the chro<no»ph>*i'e 
would have been eeeo all that time. Unfortunately the eclipse 
was Dot seen a« tot^it at this aiation. Some natives who were 500 
uetree north of Mr. l^vemiit-d onw a total eclipoe; others, 500 
netTM Mutb, Kud Ibiit tlu^ Sun did iint whoily disnppeor. Tbu 
<ic!g" of till' 'liailow of Ihe .\I<>on wiw dittinctlv seen rfossing ihu 
land north of the rcli[is>< utation. .\i'VLTthi.'luss, pbotogropha of 
IIm- nui-ctrum of the cl)riimo«ph<<rM and prommeiioes were leciitvd, 
and Ihcec warn xbown on tho screen. 

Mr. Newall showed spectiu Inkcii with a slit spectroscope at 
Alciurs and with a Mnvurl polari^.ing pni-m. 

Mr. Dyson showed photoKrapUs of parU of the s|)ectruni of 
tlw cbromoxpltun; tiikoH with a alit spoulroccopQ exactly ul the 
iN^iniiing of t4>tAlity. 

Mr. Kiiobvl I'otigrat uhtlwl the obMrvur*, but cipreMeJ m wish 
tbnt wft colliHlioii plnti-s had hrcn u^<d. 

Lord Litter aUo viprtMcd hia satisfactioD at tb« reatilts of the 
ecliptM.-. 

Nakhd-ets OftasBTATiova •. 

To observe thi> ccUptie I w<-iit tu Elcbe. near Alicanto (Spain), b 
pro4tj town not far dmlAUt from tbu central lino of lolnlity. 

At first I bwl somu fear», becauao of ouitious clouds and rnio, 
but an the 37tb the sky livaint? p^rfecily clenr and tho cdipse waa 
otwrvMl nitliuut Uie slightest trace of a cluuil. 



■ Kinill; wnt 111 tif I fvf. 11. iioj*. 3lcailp«Ui«r Uaircmlij (Fi 
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BMides phoMgraplis of the cnmna madi!> in connectign wilh tbe 
Moiil[3ti|li«r Uriiiersit.y Uic|>(>(lit.iou (r««u]ti of wliioh will be 
ti-]>3rateW publishir(l) *, I made tbn follon'in^; scieotiilc oiMerraiiooi 
»[n-mlly on tiii> •ilin'Ji^w-bfiridt nnd a tolerably exact sketcJi of tlw 
corvua 38 seen to thu nak«(l ayo. 

8Mmp-baixU.—i'oT tlieso observitioDs I w»» seated oa > corn- 
tbrsafainit lioor, perfectly levelled and comnUDdia); a wide view ot 
load. About thrw minntes befoi'i? totality 1 «aw tlw sluuluw- 
baiidfl. I'bey wera regular, nil h tlio appeiaranve of sinusoidal uurtc*, 
not clearly defined, but greyish and fnint on llie c'O^nd. How- 
ever, their int4>n^tj wan suffli-imit to itriJie the atteation of tu-u 
Npanisit poittvDien who w«Mat my left. 

Tile width of the bands wa« two inch«> : the distanCA betwMn 
tliein wa^ t or i| fool. Their mo iion uai uniform, and it Momed 
to me as quick a« that of a man walking;. 

At tint the motion wa« precitwiy in the direction B. to W. ; 
but one minute before totality I tavr a remarkable [iheiioniraon 
(not observed before. I believe). Beridt:'^ the first ■ysli-ui already 
dfHL-ribed, there suddenly appeared a second system of bands, 
Hhovi'ii)|> the same general appearance, but lh<^ir motion wu 
di.itiiiHlv in the opposite direi-tion. m., from W. to G. 

I :<atiili«>l luysell' of the reality of the appetusncv, and it wan 
t-itifitd to aft^r totality by seivral persons who vrerw niHip, 1 
miii'l add llial the wind, durinj; all the eclipee, waa blowing with 
moderatu forto? froiD thafame point — K.H.E. 

ApjKanincf of Iht Corona. — To tlin tinked eye, and aa aeeo by an 
Opera-glass, tlio Hun was p<.-rf<<ctly lihick mid dark, surrt>unded by 
a circle of a sikvr^ whitv, alm<>«i dau!in)j>ly brif;hr, and r<i>M±tubliRg 
tite clussical dranings of nn aiinulnr iTlipiM-. This una tlio iniMrr 
corona. To the right nnd toft uf tli« Jinn vtrre two iuiiMMUQ 
streamers, of pearly tiiig-. tnli/mbly bright, and fading away 
gradualtv on the nl^es. Tlwy nvro nlong the ecliptic, or uonrty 
■o : llivi^r length was two or thm> solar diamelefs ; tiM wMarn 
■tmnier was nntiord very near Morcury.at ttnst of the Sua. Tfi« 
fomi i>f the stn-iiniurs was very fonrpivuous, enah aeen>Ml a> Imu 
ourtMl ra)s with a central rift. At thu Suu'm imles w<>t^< only 
ctii'M plunitis rnth^r fiunt — a typicul fnrm of u iniiiimiiTTi vi-^r. 

\o star except .Sirius was seen, but M(-n'iity u-u- ' as 

Venus at the iH-ginning of tha tuilighl, and it is utx ' ny 

that Veiiua was daulin); over our htuid*. 

OrnfftI ApO. — During tolality titu sky was dim, tha bittt 
bavini; becORio ait ashy gmy. ItoiiiMl Iht- hirjxon a t^rgn mm of 
B t^>l>)en-t«lluw hue, with nt*y and litiir ■t»ttmet«. prMluct?!) a 
xttf nrlixtiii and b<<au(iftil vww. Thv Iainlsm[iL* ap|K«fMil «(' a 
dtill Wadi^n gmy ; colour died out uf tlio oh^ocis : llm nppi^ranMr 
wn* gmiid but mitiatr weiriL A dog ni>;iwiI dltturlmt, and h'^* 
wei>t (o rotist. Tit" falliitg tvnipvnuupn as (olalily dri'w nrnr nai 



• OeoiplM-Kndsa d* rAraibala Am 8rifB«M ; Stenn il« 5 Juin, ifoo. 
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very strihiiig, and Ihe cootnuiwi vKt »ucli &« to become unpl^Manf. 
Tbernionieli-r (CpriliKnidf) fi>l! (rotn 26' to 10" durirtt; toUlilj. 

ObACunttioii of tint BceiK- vmt not inleniie ; all objecls were dig- 
linctly av*in; Ibe diviuona of a w-att-h, or a newspaper, could bo 
re^ witlunii artificial lifbt. Tbd geiittnl UIcuDiDatioa was very 
superior U> ihul of the full Moon. 

Thh Pahtiai. Eci.ircB. 

This occurrence was well seen at Bristol, tlie sky bebig clear 
durin); tlie first half au hour. For Ihereet of the time there wcro 
some paMini; clouda, but the Sun shone through sorae clear spaces 
at nhort internals and allowed the progress of the erent to bo 
followed to its cloae. A great intetv^c wan maDifesl«d in the 
event by ihe public, who nere enabled to watcli it with anusuaJ 
facUity, for the thin clouds wbii-h rr>?quently covered the Siin 
enabled it to be viewed without smolied or coloured gla**, 

With 3 4-inch Cooke refractor, power 65, I uotii-ed two small 
CToiipe of ^pots upon the Sun, separated tiy about 2^0.000 miles. 
The Moon encroached upon the wc^ilerly spot of the W, group at 
3* I3*, and on the nimilar spot of the E. group at 3" 30". by my 
watch, which was probably correct to uitliin a minute. 1 matle it 
a point to watch the individual Hpola iiun'ouly. as the Moon's limb 
caine up to them, to ascertain uht^lher disloriiun or anv other 
change of appearance <K'ciirn.'d. but none was obser\'ed. DeBuition 
Ku i?xivl!9nt and tlio vniall «pot< wero rcmnrkod n^ ilnrk lumpit nn 
the Moon's edge ah Ibe instant prior to Iheir disiip pea ranee, but 
tlioir aipect remained perfectly norm&l until occullaliou. There 
(CDS a lillle rippling round the Moon's periphery (ihti rippling is of 
course > constant ntmofplieric effect, n liicli, though vsryiog inach in 
degrro is never eliminated), but not sufficient to iiapiur (lie iinsgtt, 
iiliich was very good. 

Une of the smaller spote— a mer« dot — in the easterly group 
teeraa to have been intermittently risible. 1 sa«' it Krst at i* ou 
May iS, but it had quite disappeared when t looked for it at 3". 
Vet at 3* 30" it was fairly distinct iKouRh small. 

At the time of the middle of the eclipse an eye-estiinale of its 
iBBgiiitixlo made it less than the proportion (about 7-iolhs) Htaled 
in tJM nhiianacks. The air perceptibly became several degrees 
colder, anil on taking a general glance round upon the sky and iand- 
aatye ihe diminution of light wni> very obvious. The suuNhine left 
hail a (lickly weird appi'srance, and the tiorlh-west quarter ut tlin 
Rrmauient looked Tfry dark and lowering, as though a storm werv 
coming down from that directiou. W. F. Dkssisq, 

Bithof^lm, Brittol, 
i9«o, Jane ). 

We gi*e B« frontispiece to this numlier a drawing of the corona 
siade from pbotof;raplis hy one who i*iiw Ibe total oclipao. Also a 
nnwrkable pbotuigraph token by Iklr. Uodg« on a triple-coat«d 

tOL. zxiii. Sa 
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Preimi Appearanee of Jupiter. [No. 29 1. 



Stuidcll pUfs itnd ildretivp«d bv Dr. 8]Mtla. Tbt nporara ws* 
mn(l« a few stvondf b«ror<> totally, and iMted tiro aeconda. W» 
srv (Mikblod to publish this by ibo courhMy of tbe Editor of 
Phcbtfmphy. — Eds. 



The present Appearance <(f Jupiter. 

The low nltitucte of Jupiter at tbe presmit tiino n<«i.>ttarilf, 
(ronotituleA a gr«at birtdranoe to observ Ktion. mid tlie condittona 
will be eT«n worte nc\t ,v^ar. Fortutiiilcly cutwiiicuou* spats 
and markings an seldom absent from ihc dim; of thLi piaottts >"> 
Uint Qiuob can be dgao ev»n under tbeu uiifavounilile coadition*. 
During tlie paat (<*'« inonlhs I have obtained tomo lair views witb 
my fi^-in. Cnlver reflector, dofiaitioa bvintf, abote tlieararag», ud 
lli*«o hare revMicd some rather iot«realiiig (•haiifo. 

Tne n)o»t interest in Zi perhaps, of tb»o chuiKm is tho h>«n«s«d 
plainnrnH of th« K'^*^ ^^ ttpot. Duriiix Ibu past Iw-Q or thrm 
ycarii tlii* remarkable objact bos bewn i^ry faint, to much so, llttt 
t)i« d«fp liullow ill tbe a. uqiiaiorial bell oppwiie to it has been a 
miirh moTV conspicuous feature tbau llie spot. Hut on tb<v, 
3olh April 1 «'as surprb^ and fireatly plcsanl to find tbat th». 
spot wn« inucb plainer tban it lad been. Ko ubvii»i< indtx'd. 
vos it, that it altmi-ted attention be/ort ilw liolkiw, tlu) pUiniKiH 
of ibe Istli'r boirig ivducM Dwiti^ tu iu being lar)|^lj filled up by 
the inteiisiliod spot. Kimiiltiim-ous uitli tbia ioc/eaw-d plainneM 
tbere has also tii-ttn a rci'iforo'incnl of tint. A reddiHh ttngvbM 
never been eotirviy abifiil, a^'i'ortiiiif; to luy oboervatioDSi but 
the red colour hns now bcit'oinn «o intciisiliod Ibal tli« spot would, 
be properly df^cribMl as a red spot, llie eiiu^t liitt i* piitkith 
or skliDoii colour, a liltle psl«r nonr llw preoudiuft vad. Tlie spot 
was observed to bo in mid-lraiisit at 14^ 4o'*-4 on AjiH) 10, tW 
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was on June 16, when the spot transited nt i^* S* {A«JI 4l,| 
and romparinf; thi-«r Ivro otwervatintii, tlie (otnlMMi period in tb«l 
iiitcrtnl eomett out 9" 55" 4i'*5. Tint snot appears to m«lo bo il 
nearly esnclly ll)« man lon^twU' as l)i« Mktw in tbfi belt. In ' 
1S98 it bad diKtinclly (olluMx-d Die bollon, wbil«t laat yntr, 
accordinR to my obw>rntlioiis, it must bare, if anytbiof, sligblly 
preoi'<l«i tlie bollow. 

Another inipvrtnnl eluuigx iMin ihpcolountor ll»>lwi>t'< 
bolts. J^ist litur tl)i< K. iipiatorinl belt was utimik di- 
littte r«cldrr ilmn the \. i-qminrinl IpIi, the dt(fereiti-« \>ct 
lose toward n ihr lalti-r part nf tlic npfintion. Bui iHivr I] 
tijuntori"! Mt IN unr mii-i' r ihsn il.' 

M\- Till! r^ildifli rotuur '< not 110* 

but tlie N. i-fiualorial lull in ct u n-uilv tine rod eoIiMir. (Ikk 
of itun rust. Tbt«« chiBfivn ar« cuctly in oceonhucowit 
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])erioat<ttl varisUoiii in colour wliidi 1 hure r«i<Milly ilovcribml (mw 
MontM'i Xoliea, xu], lix. ]*. ijO). TIm' pocutkr liiwnr or itmnga 
liue o( tliu Iwix^l uauuloriu) umm Iibm iiour JiKAjtptarvd, the :toti(i 
Ittving K palu whili«li appi'iininiv. 

X1m9 lun- aitiliKlo <>f ilia [lUiii-l ik [x^rhftp* oran Dioro drt.rin)mttal 
to tbw Mliitraclory duleriDiinitioii uf ci>iuiir ihnn it m to thn obsur- 
valioii aF HpolH mid uLbur inurkingii. It i* llinrcfore T<try (l<!«imWo 
10 li»v« nvonU af tho ctilimr* <tf the liplw by obwrri'M iil inntv 
BDUtJierri luliliiilF-ji, and jiurticiilurly In* tiioio in tliii loiitlirrii 
lii-oiisiihrriu. Wliut i^i -.tniilcd i.i not ^o much the cxnc^ tinl «r 
•Iiado of cutdur iia the iti-^nw or dupth of niliicM of thi^ iliffirunt 
Wlta. Both thi! N. l(!iii|icrAt« und 8, tcmprnite bo)t<< »mn 
to me moni or Iviui red al prisciit, but 1 xhoiild vorv murh Hk<< to 
gel the )iu!t of their having n^lned n rod uolour corroboraiwl hr 
more favoured ohnerMtr*. 

There itre n ^rvAl maiijinterMtiiigand conitpiciiaiis rpaU visible 
no*', partiouUrl; in the (vjunloriul rvgioaa, «o thnt Lh« worlt of 
utwerviiijl,' ihu planet i« a fiucinaling und nbsorbiiig ontr, notwith- 
■tandtng the uiifarourolile ooiulitionx, and tho time ko necupivd 
i* by no mean* wwtcd. A. SrAsi.j-.v Wii.i.i*ii!t. 



^B CORRESFOKDENCE. 

^^P To the SJitort of ■ The Obunutlorg.' 

■ Mr. Inntt' Refertitce Cataiogue oj Hunthera l>«uHe Start. 

I UKxrLKUr.t, — 

m An appropriate notlor of this CUIiiIo|>ue of Double St»n 

liM olrmdy HppMrud in the Olttefv<tt-/ri/, but it m^euii Morih whilo 
to oAl Btteulion to n fow poiutH wliicb may iiol ol-cut to aoiuc 
TvmAext, 

The laboiin of nioKt Souttiera OlMerveti up to tliiii time haio 

b«en so detullorj- in cliura<.-ter, Ihoir ro^uliH so Interogt-'iieous. luid 

L llirtr (Apers ao tcntlerod, that, uitbout a calalo^ue of uniform 

I flhaniclor ^ach m )lr. Itiiies lias {ti-oiItii«d, it wa» nmctiuilly 

^ iqipuaeiUo to cngagi' in double-ator uork and avoid aupliculion 

and loialatiuB. Now thai Mr. luri«^ had broiijijht lujjuiher nub- 

■tniili illy nil djiln iiiviiiiiulat^Hl by previout obsuriern, noted iho 

tcoiid i>oint>i. |Kiiiitcd out lh« bad. und r«}t.'Ct<.'d thu uii«talii'n aiiil 
[|u- vrtiioh uunvoidubly aro^c, futur« obsofver* uill >u)if 

ni, .. iihich otiuhi Ui render pro[>re«a botli more rapid ui d 

Iran dtUik!uU. Hui'h a Caialocui^ noiiUl liavE been of the grcvite'l 
Mirviof in my murk a! ihu Luwolt Otiiti^'rvalary, aud iu d«faull of 
' it *uiii« crrorit, dui- lurtly lolack of liierature at my •.-ommaiid and 
MFtly to tho rapidity wiib mhich the uork had to be diHii-, 
ti)«iiiabtt ^^cr<' inlrudui'ed, Mr. Inims l^a-i done ni« lli« gnai 
MrTiti* to i>oinl out moot of lhe*e«rrors, bat a few of hit crilicitoia 

2a2 
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n|>p«Hr lo be miniilnoHl. Tn gmirra] tlio iiii|xirl bitty and accuracy 
with wbich hi- hns iliiiti' htK work in bevuiid alt prniw. 

It in only liy siicli iligi'nts tlint nlt-tiitv |>n]gr«M \» made poaaibl^. 
aiiil aiiy[iii« who looks foru anl lo llii' fututv devdopDKot of 
SQUthrrn slollor aitroiioiny nill mh) in ihi* rBln1oigii« a hasU whicfi 
will »rT\v )hi! working ml roiiomf r for many yo»n. The aotirily 
in Ihi.i line, n-i.'L'iitly ttmtigiiratM) nl Ibc Cn[>e, i» a coinir<-QdaU» 
extrusion of thi? tratlilictis of Sir John Hi-r»fb#I ; and Dr. Gill 
and Mr. Innm i-viilt-rilly liavi! du« ri-gard to tlif fulura as well aa 
t<p thu pn.it lutf rtiiKtmy uf thu SuylliiTii llpmis]i!wn\ 

Who flin diwilit tb(? imrrua.-iint; inlf-rol tliat will aUai-)i lo 
dniiM" •lur» ns lime \[t>v* on, cr qnoiliun the importniiee of 
■ecuritif; i-aily ni-orJa of lliv mml impurlant objedn in tht* 
Soi>tlif!rn ]1envi-:i*y Probnl^T manv tiioiislilful pcrMni will 
agrvc llifit hftiirttforlh llw tabuun of aitroiiuinvn upon llin stWIar 
i^toRii muKL Httuiijvly iiicmne, whili? in oiber linvs of f^aran*!!. 
now rvlntivoly mon.- faibioiuililr or prominent, offorl vrill bediracled 
to th<^ ri-tiiM-mFnt of nnrt-giiixrd ilaia ratb<T tlian to tli« exjtianatii 
of phiinoDima ulill laif ely uuknown and nwlevelopiHl. 

V«ry reapwl fully, 

Wiuliinittdn. D.C, 190a. Hnr. i8. T. J. J. SSB. 
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The Anntiiar Ecitpte 0/ 1820. 

GB.1T!.K«EX.— 

llapin^itine lo be reading tlie other day Wordsworth"* poMn 
on the etriip^e of itie i^iui in 1820, wbicti be witoeaaHl wliilnt 01 
Lake Lugano in North Italy. [ turned lo the Anr.tiitl Jltijittr 
for that yrtr to sew nhelbi^r it contained any mention of the 
t«li|ise. It does, but some of it« inforoiation ii by no mraoa 
Gom'Ot. Its artielfl on tlio »iihJL-ct Ihiia be^tu ; — "Tliv aolar 
edipse on the 7tli of Sepiembrr was the largt-at on« thai cithrr 
faaa bt'On risible in tliii part of ibo globe sinetr April 1, 1714, or 
that «till be so before that which nill tako plnre iu 1847." Tli* 
eelipee in quealioii won annular, nnd tbe eenlml tine did not pMB 
owr iheBhlish lalnnd*, »0 Hint thciclip** wn^only a lareci 
one tiirro. I no-d hnr<!lj' remind vwur rfndrr!i thai total ftfll 
of the Sun wpiv vinibti- iti tliii^lanii on the iind of April I'jr 
May. N,8.) 1715, niiil on Ihf iiih(i3tid N.S.)«f May 1714, Ihil 
that i* not lli« only ti«|>o<i in which tht> abuvn nitfuagi- frotn tlti 
A-nutil ilfjUur is incorrt-L't ; indiH-il it would be dillictitl lo (Inih 
a irDt«ned cuttlainliui ao lar^e a tnimlMT of htiini|i>ni. Ttie onli 
eelipioof tli« Kiiii whkti oecuri>>d in 1714 "a,* a v<.f)-*ma1l partial 
on* in <bo mouth of Oeceaiben t)>nl of ,Mny 1;, iSjCfwIirr 
Bail*'* beads ncquiml that naiw), uan annular in llii* |iarl uf tl 
worid, eleven pun liefor*- tlint of OrtoW 9, 1847. It may ali 
l>e rtimarkeil, »ilh rcgnnl to 1714, that in that Y«r April i . 
Old .Style (fclill obwrn-d in Kiijjiitiul) «bs two <Liy» bntorn N» 
Moot), whictl orcurred a lilll« boforv aiidni|;lit oil April j; 
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ba|>pviiMl l]i«t Aiiril 1 ttiu Riutor Dsjr by JTcw Style, iwcording (o 
wbtcb thi; (Kt^li*! t'ull Moon fi^ll on tlio ilay which wk> cbIImI in 
Ku^Mitl ^larch ti>, but l>y (in-gDriAii rr'-kouJng wa* Morvb Jo. 
Tbi? sv«uii<l liny uftvr ibnt being Sunday wii* Knstrr \i»\ br Ifaftt 
M\\c, viXivn^if lu iiiir Mnn-li it wru n Kanilny, Kn^lir Diiy feill oil 
jNIiircb jK, tli4- SintdHV kftcr, nnd tiio tjundiiv following Ibc dny on 
wbL'b l^su-r wiis oWrtoil over thi^ grvn'vr |i«rl ii( hijro|w — just 
^HjUic KdNunni in \\w |>rc-«cnl yi^tr kopt it ■ wcirk lAtnr Ihan H-e 
^T. An i-cliiui- un April i, 17 14, wtu iiDpoa»iblr byrilhi-r Old «r 
TSaw S!yls. 

Tbi! Aimucd IttyirifT for iSzo niHrrni' lliat during [h/e i«lip«e 
iiol only Vimiia, btil Mar? bnr«inc riaiUe for « nhort timn. It 
uivva IK) sulhurily for this »t*U>moiit, aad, con>i<I«ring Ihf gn^X, 
iliiiUnoi! and (<vb!(^ light of Marvubon iu ibnt psrt of hi* orbit 
(lu> uni in i]uiiitraturv wilh tlic t$iin nt tbo cod of April and in 
uinjiindion on tlio it*\ of Drcember), wo mo.y coacUiAit that Ibe 
obsi'ri'or, u'bocvor bu niigtit be, wtu ini»taliMi. Thv writer of (Ih! 
actJi'li; awm* 1« tbinit llu-rc w«ro two eclip«?» of the Sun in 1890, 
U'hicb wsa not tb<- ctuo. Tbi; oentml line of the annular one ol 
wbirb we arc •in-uking iiaatod near tlio .Sbetbindit and thi^ii in a 
direction xligbtiy eaxt of unntb nci\>M the North ticii and (Icrmany, 
»<i that Worxltu'orlb uno «.>n»cwhat lo tbo wmt of that line wh^n 
hv Mw it DO J^io Liigano. Voiir» fintlifully, 

J}UrU>Mai, igoo, Unj i. \S . T. LtkH. 

F.8.— Knoe writing the abat-e, t liavo referred to the OtnOemami 
MngaiiM for tiiio. Tbu aevount in the Anmuil lUffUUr \t 
evidently tnkt-u from it, aud, by a priiilvr*s error it) doing «o, tbe 
Mlipae of April 1, 1764. » asugnMi to that day in 1714, Rfijr 
yean earlier. 

With ivgard to lb<' Htal«mc»t tbat Mare was seen, Mr. Jobnsoa 
poiuta out to ni« that Itaily tays {JUti-oirs 0/ Ui4 AflronvmUal 
Socuty, \o\.i.v- i.jS). " Veiiua naa aeea by lhounu)daof»pi>(-lntur« 
witb tlw nakrd nyv: and I am informed Ibal Mar* also was viMble 
to mnnT." Tliin, however, is loo n^ue; Mnre, if viiiblf nt nil, 
could only have boon so to those wbo ku«v wbure lo look. — W. T. h, 

PeriodieaHy rtemreiU DUturianeet upon Jupiter. 

GurruiUUi, — 

I fmribnl litllagood will beelTedt-d byeonlinuing lhi« din- 
FlMtion, for tlw iiuf*1i'»n involved i.t oiw whieb inu»t depend upon 
lltn fart* uf future observalion r«Ihor than njion tlie variou* inli-i^ 
pmtalion* whici) different olwcrvera may put upon existing ri-cordi, 
Mv view* differ niaierially froni tbose of .Mr. Wiliiaoia, and not 
imiy Ulion this matter but iipou fome other im[)ortant detaiU of 
nrmt iilanetarr obtervalions. 

Jn b» letter'publisbed in yoiir Jurw rnimber, Mr. Williaios says 
RiMhiDf in support of hi* view (liat tbif period of tbo disLurbaocea 
in Ju|>it«r'sX. temperate belt \n nearer 11 Iban loyoara. labould 
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ttDvr bndinpnspd to think thnt. if th? pbenomena concemrd tre 
nourrrntnt prettrrpgular intunnN. Ih* cycle i» lew than loytan. 
J. H. St-brctirdivw some retnarkablp tpots in ibc N, tMuperal* 
region on April 7, 1793, nhicb, romparMi with tbe mitbmnk of, 
October iSSo, probabk compri^ 9 returns of 98 ymre. 

During ()■« prvM-nl appArition of Jupiter th« N. («TOp«nilo belt 
has giwa rotidi darker, and I trust thai obsrrr^rs will wal«h it 
clox'ly itorini; the ii«»t. year or two for the reappMranro <rf tbe | 
«]}(il< ubich iiMrkf^ it in 1869-70. i8$o, and iS^o-^t. 

Mr. Willinm* r«ifpr» to Ihe iliflicullT of seeing feeblo n^biiliwily 
S)i:i {xiralMrasv to tl.ai affoiJed bv lhi> faint preceding end of ilie 
nil *pot. but llie two tbin^s are e«F«ntially different. On & really 
good ntctiity night lii« fmnle^t «ide of tbe spot is sharply boundnl 
from the tn-illiant material nmuing alon<; its S. and s\i'. border*. , 
In faoi Ibc niilline of the apot bneaTerydeltnile aspect ' in highly 
fnToiirnbtit tiiomentx. l)ioui;h it '» faint enough to b« pradtnlly 
oblit<-r«ted in the bod or iiidiSereat seeing «bioh often prcnil*. 
But in the cose of ouMying nebulosity it is soiiietJme« eice<ediDgly 
diaplianouH and (juile indeterminate as regnrds its eiact am. for. 
no matter nbot the cliaraeter of the defiiiilion may be, no eye tta 
»«sign the priM'itJe limits of an object which apparently fades oiS into 
Ihe general tone of thesky ground- 
Having seen (ajmrt from luy own) many drawings of JuiMter'Sj 
red spot in 1X^9, and compared a larite number of d<wcriptioti«, 1 1 
•01 tHiURil to concladn ihnl Mr. ^ftlialnn'fl r^iill^ for the saina 
object arti afTiicteil bv soim' individuality, and Dmt tlw nbnonHoI 
luiiffth atiil iHMiliiJii (v^iiih li^ucribeato tbftspot utv not in accord- 
uncp<^itbfr nilti Ihi.' m-urds «>f other ohMTVi- re or wilb llie facts of. 
Nature. Youm ninoerely, 

ai«h«p<U>n. BrMof, W. V. DudlXO. 

t^oo, tlun«7. 



The ' EUMteiti d'Attronomie ' 0/ Nieoliu fitti. 

Gesto-bmck,— 

T)i<! iiboTV w»rk was puhtiolK^ at Motitpcllirr in Ihu Tr«r , 
l6S<). LaUiu)« iiaiH of il, m hi.< ' liihliui-mpfiio AiitrouuBii<|iw*| 
(|>.3ii)thut"T/AUTmr)trAi-n<1atlqiH-lalcTTL'ntitoiinMit|ia*iuiraoa' 
axi!, purtv qn'U fatidmii qu'c-IIufOt cj'findriigue." In/aeh'« 'Comp- 
fllKindance A«triiDi>ini<iu«' (tol. iv. p. tin) the rditor indulgn 
in tb« (ultowinK sarau'lic reuark* uti thin cxItnunliiurT notitin : — 
" & le tvlf hre iticdeciu Fat* ii'utait poi plus taibilo daiu m < 
•<|u« uelVlaitsonparAnten astrumtmie, iiumtplalpiODaai 
qnuitiue Inus Biorls depiiiN I < "41 iintnrelli-tnnttt niit artT 

Lowdtriitent , . . . il doniontri' 1 ' <|i>''nicnt dans ton wit r*^. 

ijiic In lerre ne f«nvaii pan 1 . r 1 imr mn miv, parceijn 

'quMfditdnIt pi>iiri|ue lu l<iiiv i<i>i.-it.' fnim re moiirciiiui' 

■ TliKttRix in wninnl.wtoH totfci«iismfiit tlmt ilibatrtrnf b, laenll- 
aarjr Mam of ik* ««alb*r, a irall; dlStull AbH«>. 
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t^t—egthuiriqitt\ " lie had heton ni^geated Ih&t Fis«s wu 
*' |>rotubloiQ«nt parant du col^bw Mtfdecui d« ee ooin." siid the 
astroDODier KiooJas Fikim waw Id foot th« faUiorof (ho physiciaD. 
whow namu wa« Jnloine Puces. I»t4v« atet a «liorl account of 
tbo Mo'a lifd ID ' La vie et lea prindpei de M. I-%ea, )Mtur servir 
i I'histgirv de la M^didoe d« Montpollitrr,' wLich appeared at 
Aiui»nUm in 1765. Here we shall only rufrr to the particulant 
mentioned of the fallier. Nicolna Fixes, Ho «aa a native of Frou- 
tignaii. aud went tti Jluntpellier 111 order to study at ihv collets 
fuunded lh«r« by the Jesuits iu 1619. That in the onlr dale with 
wbicli fiitdra deiitns to lurDith us; but we kmivr tbsc the auu 
Aatoioe(who uu« not the oldeii) mui bom In 1690. He in^lo 
tiiiaaeif master o( a great number ol laiiKuaKe:*, and also studied 
law. but abADdoned ibat pursuit {or uathetnatict arid pbysice, 
aad bting employed as a u^iisullaiit by Iho gent-mls iu thtf n-ar. 
the king (Louis XtV.)f wheo he ruutidml a L-hair of inathe- 
nutica and hydrography at Moiil|H:llLcr, uumiiiatcsl biru prufessor 
ID those 6ubJMlr. it beinjt arranKi-d Ihai ha should s|iQ(id half the 
at Montpeilief and the oiIilt half at yroniignaii, which i« 
Uelto aud ou the cout. about tvrialve luilm south-weal of 
lUlDdlieir. Uia book on aalrunoiny, aa already iiienlioned, was 
puUwbed in 16^. He telta us. in th(- intrmhution, thai lis aim 
ts ivot that "dV»i>li(|uer rAstroncimiB a fond" (which we are 
glad to know), but to enable n.-aJt't'i Iu und<.<nitaud " Ija Connals- 
sauro des Terns" ; also to prepan th«tn to inake ubserralions of the 
atari, or at iMut to follow thoae made by aalronumL-rs. Wo cer- 
tainly tan tiot congratulate iheauthor on (be knowledge of aslroiiatny 
bI»owii in ht«»'i)rk. of which w» will give a few specimeBS. Speaking 
of the Mood, he says (p. 57), " la Iiiuie est daua kou p^rigoe daus 
le letn« de sa Coujuuction et de son Oposltiou aiec le ttoleil, et au 
tuns de a«a Quadratures elle e«t daiLi son apogee." 

Plerliaps we ought doi to be surprised that his idea of the mag- 
niludes of tlie heavenly bodies nn ftMhUif wild ; thus be oousidera 
tiie Sua bo be nearly 140 limes aa urtp as the Uorth and to be 
equal to 5848 limes that of the Moou. Jupiter he takei as 14 
timea as laifja as ihe Earth, their diameters beiutt as ■ j to 5 ; ic 
is not easy to see wb; ho puts the sise of Saturn at more then 13 
time* that of the Farth, as be ikiiiks iia diameter is ouly double. 
Jiut now one naturally tunia to see uUat be says about eclipses; 
oa« retnark is ntiefai-tory :— " ce seroil une t'oiblevm de cniii« 
t^^i'lk cause quo te tioleil rMte cache iin peu de tens, nUln nato 
ou pAt iiK alleroe, et que I'air, I'eaii. et l<ts fruits de la fampagne 
Mt pAaaeot 6tre gAles, comoie certains A«lrolo|>ueti le font apre> 
■*—- 'ur," Tlie decided way, indeed, iti which he rejacls judicial 
_ _ ^ (quoting the views of Cicero on the subject) leads one to 
togivebim a good deal else. Uecapa the matter by relating MMur 
iiisiaoeea in which astrological pr«dioiloits (ailed, ai»d one of thwu 
it la jwrliaps worth while to quot« :— 
" Lti Mi.'dccin de ^polete, faineux Aslrologtie, laiaai mourir 
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Kiini i«Ri<^r' lAiiiy^nii i}r MMietii, mpmi nvoir Irmiv^ par in* mvtm ™ 
qu<i in tnitlndii; tiVlnit pik--< mortollr. Mtun il {>or*a tn pdnr dn m 
icnx^rit^, car lo flis du mart I'uinnt Irourr ior* (|n'il vcnoit nivvoir 
i'l'tnt (lu innlMk-, Iv jutin dnim tc puil« de mi bMc^-cour. On dk 
ijirii avoit predit du Ki>i-nii'tia« i]ii il MTuit tKiio, mniN connne oa 
roil qu« tiaas pfii d'hourira <l>nix de mm pr^dkliutii', ninnit de> 
^Trncmunx «i diForcni', on nn doit njoutor foi tii i I'iiih' ni i rautiv." 
Wt* ma)' luld tlmt Fiu*n in hi* vnrk ^t-tiH tnato account of Ike 
•■dipw-* of tfic i4tU of May, 1 333. thi? mt of Juiuary, 13S6, and 
th« 7lh of Jiin4!, i4i5,lnk<^n frmnaii oldmanuMriptnt .Montp«)li«4- 
<«llod ■■ T«l8cnw«,'" t(» <«hi<-h a n-fL-rrnco bv VUnprrignc* is quoted 
ui nn article on liic cclipw of Sept. 7, iSio, in tbo sboro volume 
uf thv ' Carr(«poiul«nc« Aitionotniquo,' p. 40^. 

Yours faitbfiilltr 
.BlaokbrnUi, i$do. May »l. W. X. l.ni!t. 

Eclijjses Ken from Obsenatorieu 

Okktlbhkx,— 

I'hc author of tbe " Oxford Not«^Bool( " mtwA Ibo quc*ti<i 
Innt month wticihrr tlwni wera any prcdoiu cmo* of cclipan being 
total at an mtablixlwd obavrvalofj. 1 cmi nani« a Tvrv notAbto 
ciuM-, \\i:, the iH-lipsc of 1715, whicli w»* obwrvMl by FlamalMd 
at the Bojal OliiMTYalorj-, IjnMiiiwich, totality lasting 3" i»', audi 
itin Hky Ixfins j^rft-ctly clrjir Ihrotighoat. I 

In 1S43 Turin OtwiTimtory {uhfOf Prof. ForlM"" wa» (laltooed) 
and Vienna lay within ibenonv of totality, and Herlin did iw in 
1887. 1«)t in tbiac&Mltie Sun vim very tou-. Tlions will U>aiiotlM-r 
cuso next year, when tbe Royal Alfrtxl lllmcrtnion, Mauriliu*, 
enjoys 3" 35* totality, the 8uiVh uliitudo Iwinj; 19". 

Al^rs enjoyed totality in iS&o as uull a> in the pnwnt year. 
but I do not lliiiik tli<'re wan nn otiwrvatory tlwn- nt itiat (lal*. 1 
Xlie |>n:ai!>it one ciriaiiily did j)ot L-iisU Voura failhfully. 

BlatUMth. i9co,Jnaei<x A. C.O.l^HUi;u?(. 



OUSEKVATOltlKS. 

SoTAL OiisKKVAioHV, GiiBENwirii. — Tlic AttrononiT Uoyal 
Keport, ibougb made up na ufual tn May id, woa not pn-M-ntf 
lolbi> IJonrd of Vixilors until June 36, w linn thr Uuartl mot, 
Umnwirh undir tl>e Vrntiifacy of 31r. E. II. KDub^l, who t({ 
itio Ctair in tli<- ala^nce of Irf<nl IJstcr. Tlio Itvport i* in 
uMal form, and records, anianit ottiiT tliiiiKa, a Inrso nninl>'i 
abaerraliotia, roori' Ibao 10,000 in tnch rlcmnii, iiiado v>iili 
Irmneil-orcle- 'l'li« r«liwtiouB uf tbesp atv alt WiU n>K 
Tbe rliangn of level and of tradmj; lor UBdir.)ioiiit « i' 
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different times oF th« da.v, whidi hoa been remarked on For eer^ral 
vcarv, &till continues, and ibis systematic diurnal ino>'einent of the 
iiiMrum^nl h&s ted U> tlie adoption of a new method of dclci^ 
milling aKimutb error. Hitherto the practice has been to observe, 
vheu practicable, consecutive tranuts nbove and below pole of 
cloM drcumpolar stars, from which tli« error is deduced i but o* 
this inTOlve>s the aaaumption that (he aximuCb remains conet-aot 
for twelre hours, this has been gtv«a up. and azimuth error ia 
now de(«rm'med frmn each circompolar star by comparing ita 
time of tranait writb its tabular K.A. 

The oorrectiou for the K— D discordance for 1899 waa +o"-o8o 
+o"'ii8sini.d. Tbe co-laiitude of the c-entre of the tntoai'- 
circle found in 1899 was 30" ai' »i''76. which is o"'i4 leas than 
tine adopted lalue. The correction to the tabular obliquity of the 
ecliptic H«s fauud from obsenationa in 1899 to be +o"'43, and 
the nMan error of the Moon's place (computed fnxn Iluiseti'* 
taMea with Xewcomb's eonwlions) was — o'-ogg in B.A. and 
+o''l7 in N.P.D., deduced froiii 1 16 observatioLS. 

The Dew Altazimuth is now in norkinc; order, Varli>ns ropurs 
and improvements liave been made during tbe year, and deter- 
miuitiou of the division-errunt of tbe circles is in progrt<M. 
25 obwrtatioua of 1{.A. and 19 of N.P.D. of the Moon have been 
made during the year, as well aa 1729 observations of Ji.A. and 
1418 of N.r.O. of other objects. 

TIm 28-m(^li K«>fmctor ba* been usod, lu in foruer yenrs, for 
micromttlrical obtertationtof double Rttm, of which 491 nave becti 
HiflMured. iiome time ho* been spent in eiaiitinalion of (.'-apella, 
in consoqueiiiM) of Mr. NcwaH's suggestion that ibis speciro- 
(coptc binary might be seen as a double ilnr. Several observers 
■grved in ile'ecting an elongation of tbe imiige, and tli« chan;^ of 
position -angle ol this elongation was approximately consistent 
with tho suggested perioil of 104 dn,ys. 

1'h« I'hompeon Bi|U4tnrinl \\m been in constant nse throughout 
the yw. An 'icrultjng-shiitter hoe boon used with tbe 16-inch 
rvfncior lo obtain m<<atitimbl9 tmagos of such objects as Neptnno 
tnd it* salellilp, and of double stars when one of the objects 
>ti(itographed i* mui^h brighter thnn the olhnr objtwts in the ^old. 
Iiotograph* of I'olnris mid neighbouring ninrs have been taken 
or parallax. Tbe 30-incb retl'^'ctor on the same moantiog baa 
Mwn used for taking photogrnphs of nebulm. 

Thp Astrograptiiu nork is proceeding tapidly. The number of 
|UBrt«r-plat«B completely meastirt^d in both positions dunnv tlie 
«arwM 5j6. The mtosures are now practically completed be- 
srmn dedinstinns -1-64^ and -f-73°, which covers more tlisn hnlf 
iF tbe sonv allotted lo tireenwich. These measures are being 
iriatod. and a considerablo portion of them is passed for press, 
number of stars on the Chiirt-plalns is being counted, and n 
risun is given between thece numbers and tlioso on the 
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ccrruponding catalogue: pinto*. Far the sooe botineen dwliouiou 
+65'^ninl +66' Iba iiuiDbvrt arau below:— 
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7130 140s 199« 

The phatr^ntphic »pertroscope mounted on tho 30-infh tettedor 
ba« boen brougbt into Mm and suiui^ trial pLotQgra[)h( taken. Th* 
Bun-«pot record has been continued as iu lorni«r jmi», about which 
it is r«iuari[«d that a st^ndv (Iccliui* iji Ibe daily miinlxT and arvu 
has been obeorved in thutwelie niouiba coTe.cd by tl>o Rt'porl, 
Auguat and .JeptfiQiber 1S99 in particular shovriDg a marked sub- 
miDimuin. 

JJeyond tbe sending of an expedition from tbo Ob«Tvatory toJ 
obeurve the Total Solar litlipsu from 0<ar. in Pottiigml, no e»- 
tnneotu work is niitntioned in the Report. Tbf *laS ivmaius u 
in tho previous year, tbo total number of iU tneuibors iududiogj 
uorkmen and meesengere, being 53. 



SrovtuuiuT.— A very small part of the Beportfor iS^qrraeatljr 
published by Father iiidgreaves is at<cu[i(ed by ulronomtnl iii«lt«r. 
alitiougb it is a record ot* a larg« aiootini Oif work. Tko dnwiogs 
of the sun-spols made on 183 days of the year Mem to •how ihiit 
X\k uiniuiuui is al haod, for duhbi; the tint balf of tho y<Mr ibe 
iiioim daily wan 0-7 unit* and during the lallor balf o'l uuUe ns 
fotopuivd with 3*5 iii>its for il>o year 1898. Comporiug tJiew 
with nuiffnctic diMurbuiow, it is coitridnwl ivmni-kable ihat of 
Ui« »*;vvn <ia,j% of l-li« year noird as days of gniitcir ina^ue4i« di»- 
(urboncr, fouroccuriMl iu tbo tuo periods of ttri^i'^'l ■i>ol-«tv«s 
of tbo year, viz. in tho middle of Miii-ch and iil thu und of Jut 
Obwrvaltons continue lo bo made of the solar i>|h^ Hum, and t 
stellar spevlrognipli bos been used whenetvr tii>sihl>' fi rontiiii: 
■ bo Mtries of photogTs(ibs to inteetigalo pw«iDl« cbaiip-n in U 
•p«clra of seloclcd stars. Tlio wuik of siMwutiug and mappu 
tt^dw has been interniplod \)y tJae sun-spol rwoarvh. a prdimmai 
rwuK ol which nan recently preaented to iba itoyal Astrouoamt 
iiuei«iy by Futlirr L^nie. 

Tb« tiioluorologifitl and magiwtjc obMrvalioos ire |pv«D is 
usual form. 
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PUBLICATIONS. 

SnttUB Pakallax *.— It has been remarked Uiat one tcnilauGf^ 
of tnoddrn utrouoniy It to a/slctnaiiM rweareh so M lo obtail 

> ' I'lihlkMrani of ih« AMioiimuio*) (MbumUn; ■■ Oro>].n8ni,' l!dil«J ^ 
Trof J. C KspUrn, l>lro(Uir of Um tiibmiorf . UfuiuiTsrii. lyio. 
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Ksalla by wbolwalo. A prnpoMl of lli» ktud, to deCennine atellar 
MnUlftxiM. first KufffpMl^il iii loii^ u^'o bm 1889 t>j Pn>(. Kapteyii, 
has recvutly Iduiiu frutliuii in a volume |Nu. 1) of t)ie 'ruUi- 
cationa of tliu Aatmnomioil I^iliontury of Groiiiti|^a,' niiich 
contains iha parallax of 248 man i>{ the n-gtoii BD -f 35^'40'J- 

The (lel^nni nation of jHirallui by plKitugraphy ia not a new 
idles, ili« methoi] f^niMnHy niioptod IhiIil-Ho \King niia'ogjoua to 
ttiat used whfti microini-tpi' miiwuriKi aro madu for tho same 
purpoae, u'tiii-h rvquin'S photograpli^ i>f thi; rejpon cuntaiuing the 
star uiid«r diBcuiiHioti to be tnlirti xl luilalilo cpocha, and on uLiih 
tlie diatanwM of llio tlnr from iho neighbouring »tara are meaauret', 
'at>d iIm turintion of ttrno liistanci-a gi\<-a thu parallax. Oi:e 
advantifie of photography lici in tho foirt ttiut many Man can be 
CQDTenieutly uwd iw f«mpiiri»on idan. Prof. Knpt«yii makes the 
oost of ihia odi-ntitflgi.-, nod, in nilditiun, adopbt a •yotoui ntth«r 
different in in-indpli;. 

The flr»l [mint i;f diffiTiiicB from prctvioiis mothods is (hst tie 
pholipiiphi at tbn ditTcrmt I'pochct itm lakun 011 th» oaiiie ptai^. 
Tbe platt! i" i-xpiMi'il to thit rcuion nt the i-piH-b •ahwn jiarallax baa 
its maxiniinn rltctrt. Sit nionlha IuUt, when the ttfTecl is a^in n 
■DOitinuni but nitb oppoKili- siicn, it ia again iixpotcHi, twice at tbls 
epouli, auil lhi-n, xix niontlu bl<T, aiiolbtir eipoHure is given. 
^eMlIeaa to say, tbo \AtiUf ia mo diip().-Hnl thai th>- four inioijeB of 
Any one Mar do not roincido, but arrnngi-mciit iit madL* iliat they 
]te in a line, und, further, tlit.- i-ipmuri-s at ciidi epoch ure diiph- 
eated or muXiplied to increase this Orccurat-y oE the lufiiaurtiinent ; 
bat thia point need not bo I'urlher cooHtdorvd hi.'re. Calling the 
imofcea of any one «tar A. B.C. D, and atsmning iliat the interval 
of time Iietween A and B naa exactly equal to that between C 
oikI D, if Ibc alar A(i(/ a proper motion tho length AB would be 
jutt eijiial to CD ; if, on Ibe other band, the star boa a suuaible 
poralkx, AB would differ from ).'D; therefore if iho differenraof 
the-an lengtlis be meaaured, this diS«rence ia not affecfed by proper 
mot4on, but ia available fur iletermination of the parollnx. It ia 
oln-ioDH lliat ibe nimple i-aae (!on<iidared above, when tbe times 
bot^ivrei) lheexpo«umaree{|uat,doe) notalwnyaoi-ourio proL-tice, 
but if r,, I, b« tna lengths of the inU-nala, and 11 aud r/ tbe lengths 
AB. Cl>, tbo quantity 

'i 

miwt be. formed inafead of the simple difference. 

For any star y ^ constant 4- 11* -f- lerma due to diffemitial 
nfnwiion, abormlion. and ini'truTiienlBl error*, when w ia thu 
panllai of tlie atar retitirely to the mean o( all tbo atara on thii 
plate. Tb« tenna mentioned on tho right-hand oido of tho«quation 
canaiat of unknuun i|»aiit'ties multiplied by fncton known for 
Moh atar from ItA poaiiion on the plate, and it ia oiwaya no»ilile 
to cbooae tbe e|Mx:iu of exposure and llie direction of tfaii Jidb ou 
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which the projected distftaofB betwt«n the imaRe* ue mcMarMl,^ 
BO ihal 11, Itie panillactic factor, is nt^arlv fuar. Vihea \hetv 
equations ure fiimi^^, tbi- coitnlant nnd the unknowns can Ixi 
found br tlieir aolulioii ; and it the uilulion bo effected by lea«t 
BqUftTce, 

H . Zv - o, J 

na WM to br Dxmctinl, oiiici! ir ih the parnllui of a »lar refirretl to 
lite RienQ of nil tlxt ularn on thtt pUlc ; in f&ct iIk- lemii H* 
fur tiidividu&l ulari come out u^ n-mdiulx of the aululioii. 

The mftlioil !-■> Iieautifuliy niiiipli: in iix gi-nenl phin; but, M 
iiiay bi; suppu^fil, thitn' un' [loiiiti of dclAil lo be c«ii>idsred. 
I'ruf. Ko|)lf_v[i diiciuBi's luritiii.t miinfa of error nhieh are worthy 
of c<)ri»iili--i'iilit)ii \iy ilioM- who hike i>tiir-iihfltogr«|ihK for mcAauiv- 
lueiit. There miiy h<i errort dutt to bad guiding or to altDi>- 
i-pherio didjH-riiioii uhidi would affect the itnasci, ami ttiemfoiTe 
trie inea^iures, of liriglit ulant differvnlly to iho fainter uneit. If 
all Htum u'irri; iilfeeled oijuallv tliu reitultii would not Iw affivtifO. 
tiince they are relnltve lo the menu of the jilutv. A case la poiiitnl 
out in the volume whure the nittiltini; jinniltax of tW bright atari 
a}i[ienr« lo U* iiiUiieneed by xomf Kuen cmine. 

The actuiil reiiLiltN deaeritK^ in the volume are a* fvllom: 
Pour plaleji weiv Inketi (biwitic* o^hen, the re«)uciion of which 
not giivn) of the ratno field by Pml. Doniicr, of Heblogfors, each 
with exposucvH accunliti^ to the »chcine above deicriliei). Tbtee 
o( Iheae |ilale» were uieaiiured, ai-d ihe relaiii* |mn>llax of 34S 
fttars found on tLeiu wore deduced. Thero are iw rlribitif^ly Lugs 
t aliH-s among theui. Ihe largest of ibe foinlUm bein^ +o'-i8 and 
tbo i^iunllcsl — o"'i3 1 but tlie aei-unUiice of lli« different valtit:^ 
lor the individual stars an found on ihe three [ilat^a Rivei eotf 
sitlervble contiden<« iu Ihe reality vf the valuM, ai>d fair {Hvmi 
for the sucn-M of such a sdieiue aa I'rof. Ka|>lejit i>roi)09e». Hi 
iirupocal ia, ia «ffoct, that wtien the Aatroftrnphio Chart i> done, 
Fftrallax l)UTohniu*iteruii]t should be undertaken. Coinpariii(> thi 
labour involied in the Iwo works, he Ibinka that tlit' pbolograuhjr 
of the I'araJlax 1 >ur«h muster 11 iig would only slighlty exc«e<d t 
iKiWNMry for the .\atrogmph)C Cliarl l'iat*-«. that Ihe tnenuiremi'ii: 
will be comparable with tlwt of tlw AslroKrapliieCalaloguv I'LaleK^' 
and Ibat tl»air reduction vruuld bu considerably Icm laborious. 



li"^^ 



Pbiuitivii Oixim:i.L«Tio»a up tiik nnvKiia*. — Aafomift!; 
to tx^ worth white lo ne<-uniiilatM proof in (Upi>ort of a - 
iinditputed fact. Sir. Bmwn in l!"- j^n-«i-j:f vi'binif et'in! 
ehain of evidenee froin tlmnrchi .n to Ibe 

datrand placeof oftf[in of llie <• 

¥Dlbeaalronomertbe««tAbtiabeil lact of precoeMon ii ooiiriacitij 

• • KMMniln Inlo lh> Orinii or ih« l'rtinillt«C»na!0lUilon«tff lb«flr 
I'Walfuiu.MNlllabjlimlaM.'^byKubmltfvMa.JiiB. Vd. It. WiIMmihi 
^arpte. ifce. 
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Mr. Brown is Dot concerned witli liim so much aa with 

r student of cuneil'orm lilonloiv. which can hardly be iududed 
in ibe c*t«>gorf of the exnct wcien«« : so il. need cnusa tio aurpriKi! 
to iind Ihnt some ol' hit nrgiinieDtt tend to eslnbUfh iiolhrcig luoru 
than a r^tlior «lrong preiiiiuptiori of tFie «orr«i-tiie«9 ul' bU theory, 
while in uiotl' than one Cflso he admitt^^dly It-aviit a [loiiil ui»eu to 
question, in sui-b a mnnnor as to begtft more ciiuflddiici.' in ku con- 
clusions wberQ he delinitdly ronchea them. 

It Ls ptuily for this rea*on, in addition to the iiiarkud attention 
givea to the conjecliin-^t of other eminent urieuliiliBis (siuh aa 
ProfisssOT Sayce. Professor llommel. and Mr. Pinttim), t-ien w hors 
tbeynre at varinnce nith his own, stid tu tlii^ ^ri-altir variety and 
more g^neml iiiiereftt of this portion of the work, that this volume 
H far more readable ilian its pred>-cewor. 

TTm author makoa n very ini^niouM and fnirly convincing effort 
to re]>K>dviee in its entirety n conipletf Ruplirnlean planispben 
from three veiy small fragments in the BriTish Museum collection. 
A later chapter is devolod to a careful e-tAmiimlion of tli9 Tablet 
of the Thirty Stars, u'hi<.'h are nssnnted to be those referred to by 
Diodorus. and then follows a r^immi of Euptjratetin astroDomimI 
knowledge. » Mi a vnluablo list of identillcations arranged conveni- 
ontlv in parallel columns. 

Tbcrv would appear from some instances («.<f-, for one ideo- 
graph, the three distincuislied scLoIurs above refeiTed to f^w 
m(KCliv«l>'i iJildata, Nidar, and l«>i) lo be a fascination in tlw 
study of ct^oeiferm nkin to that of the solution of the piotura 
p>unlea of certain popuUr woi-klivd, with tbe doubtful advantage of 
the total absence of " official "Kolutions. 

Kir. llrown'a work is not free from the inHuenoo of the itolar my'h, 
though in ■ le^s degree than the tint voliiiue. And on thin !iiibjci-t 
il may b« mentiooeil ihnt since Sun and Moon aro only iDotuilIy 
esclusitewhen tho Moon it fidl, and since (he typical and con- 
ventional Moon is neantr new than full, it is by no mennsan ai-ioni 
tliat ll»e nepresontatiunof Ueraini, head to head, ncccsHiri.y implies 
that the onginal tnins wore tbe iJun and Moon, though it is ([uite 
possible, ana even probable. 

It would be unjust to hold Mr. Di^^wn nwponj>ibIo for the weird 
s]wllinK of Damee. which it apparently governed by a vonrontioii 
adopted by cuneiform scholars, but it may fairly beaiggested that 
iliannuoh aa language spoken and the same thing written are 
known todiffer greatly {'.•/.. Chinese), tliere is at least a poesibilicy 
that the contemporary tireek rendering of foroign names wtu not 
•0 pbonelii-ally incorrect as is generally assumed by <>ri on ta lists, 
anil in anv case such combinations of English letters as A' A>A or</7'i 
are "Ciiviare to the general." 

I1i(> volume is adorned with two carefully dnwn plate* ami many 
illu«tntious from Euphral«ui art. W. W. II. 
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NOTKS. 

Comet N»m.—QtAcahim'ii Come4 (i? i<)oo) hu twri obwovcil 
on its MDeTKoncc from thi« Stiii'* nyn, iln plnw sgrpi-ing oloxily 
with BerWich'v qihomcriv for [Icrlin iDMlniglit, wtiicb in oun- 
tinned below: — 

K.Dw. 
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19 31 31 
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18 8 e 
'7 57 19 
17 48 4« 
J7 41 57 



Sept. 4.... 17 36 41 



39 50 

3<i 39 

33 '• 
30 7 
27 1 

34 9 
3t 30 

19 5 

'6 55 



Tb* oomot in of about tlie lolh nuixnitudv, am) will alowly 
brighten til) tfao mttidle of July, ttltcf whidi it will f»(la pmtty 
rapidly. A. C. D. C. 

]k|jK<>u Planbt "Strsiz, — In ndditioii lo the Am^utpn obaei^ 
rnlion. wliich «*s ntfenvd to last moiitli, th« pUtit^l Kros vm 

«rr«i{ )>y I'r»f. Howv, of I>ejii«r, about fuur Iiours befora tlte 

onl total solar edipee. Bom* [utpera announwd lliat Um 
^bwm-alioti was made dtirin^ lotalilr. but thin was an I'lror. 

|*rof. HoMi-'nobsenaiion indiraiea lluJ the tiptieiueris coinpiitnl 
from Millimin icb'ti element* reqiiirM tbo following correclWa :— 
H.A. -H''i4. Vw. +3J*''0. 

ll wuuUI apimr from Ihess Ibat Millosovich's taIub of Ibe 
tii«an daily inution ia too amall by about o"-!. 

Two new plnnru h%ie been di»cnvert:d, both liy Wolf and 
8c'bwa«8inaiui at llddi-lbcrg, via., VG on May i>, and ¥\\ on 
June 4- A. C. T). C 

DnrnLK STAiiB.->In No«. 3645-46 of fh« AtirvnontiKh* A'ne^ 
rkftlftt IVnf. a. J. Drown gite* nicmiiri-ii of doiibtp alarii mado in 
llie ynro iti<i7-8"() witlitn«36-inch Wailiiiiglon n-fnclor. Thai* 
really fonn an cxIeiiHioii of the lim^ »cri<-H nin<!« by I'nif. .\Mpb 
JIatl. and V.V <^>iignilida'i' Prof. Bm«n on tbti> bii fir*t in~(AlinrnU 
Tlie Mcallii-r una dirappointinji, and (■onH.i[ii<-nlltr ibe nunilwr iif 
diflirull |inin> fulls nhorl of ulint be bad hopil (o oectiiv. TlNira 
am about 250 [lotrti, of wbtch 1 1 > are undvr 1 '-o atnrl. 

I'roF. KtuvTv ooiiiinnea hit alMer^alloti* ot Uerlin. He itM« a 
diiibto-itiia^ iniiTixitiieti'r un a ^-incb i-tiuatorial, and eti<Wnlly 
find* I bat Iternndoliie U-!<1 uoik (xi *iar* about 3' aepanlion. 
lie gi*e« reaulta nf 17 [wi" in An. .\'a<-/>. Xo. 3633. 
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Prof. K. E. Barnard has mode some very fine intuurea for 
panill&x of iIk star DM 4-37°'4i3i. wliiclihe [)ub1i»li«is in No. 481 
of the Agtr«iv»nical JonnutL lie ia of opiiiiou llial (hU mar baa 
no sensible panillai. 

While mnkin^ thn pnnllax mMauren he fotiml Umt the xlar 
DM +37''-4i33 wa*a triple: 

i899'S3 35o'4 o"'93 9*5 9*8 mug. 

• 899-82 111-7 7 87 IS 

Id th«i Mmc numWr li« give* n^crot mcMure* of Proc^'on made 
with tbo 40-incli Xcrk** refractor: 

>899-85 343-a 59'"** 4 uighlB. 

1900-oti 3i6-o 5-09 6 „ 



PiiornKiiiArjticOiMKRrATiUKS OF Nkitiikk. — M. Kolinsky baa 
photographed Nepl*ineabd salellita with the ij-inch vhotuKTu)>hio 
tekisoopo at Poul^ova, ai)(l piibh^hes his measures for nine ui^iti* 
in No. 3641 of the Ait. .VicA. They agree with the Greenwich 
ineasaree in snggesling slight corrections to ephemeris. 



Tub Moox Hoix. — Mr. S. A. Saunder writes to us with refer- 
ence to tl»e note under this headini; in [a«t month's number, in 
whic'b it appears that ne did con^iderab'e injustice to Arago. 
Mr, Saund^r, vriting from nioolloclion, as it in fome TMrs aine« 
he r««d the history i>f tho matter. sny« fhnt when Ihp popular 
exci'eine^it m» at it« height, Am^. who «■»< tbpti l*fi!«ii!«nt, n-iul 
extracts from tlie recontlr piiblinhi-d "Moon Ilnnx" before the 
Academy of Scittncen, kd^ »id that he thought the Icntt that 
men of science in Europe could do wa« to prtrtrent Sir John 
llerMbel'a name from beitif; oxfociatixl with rurh tion<eii«i?. }Io 
took the matter very cirioualy, and with trars in lii» ey™ lifooucht 
the Academy to formally expraM ilR opinion to ibat ofrert, tin' rwuit 
tuning that amid roan of laughter the account nmt formally declared 
to be incredible. 



Ft~»MHTi:RD'a 'IlmoBi* OiLnma.' — We am indeblcd to 
Mr. Woodd Smith for tho following intrniiline aihlitioii to 
aitronouiical history, which has been exlrnctcd from the f^rd 
Chsmberlain'e Warrants ^Ocofge 1.): — 

OtipJ* of Aitr«- HI* Uajpilf twiiii Infiinnal iliar th*rc %tr tioiv n>iiittini-i(( 
niirall Obacr- lu tlir liaml* >if Mr. Anotl'*'" CUurptiiU pniili'r l)>nv liumlred 
••eoni (u ba aoA I>iM; turn* of y* Attni lOtnlciill OlMorTarona iiimtp bj 
■Ifkl lo Mr. llio Il«>rr* Jno Klunurml lii* Maj" AAlronfiiiinr nl Ihp 
lll*iii(tc«1, (14i«ni>l(iry in (lrf>ra<ridi «itnliri(d hi ■ lioal; pnirtlnl 

IlL<lori> (^Vali* oil wu pnnlF^ hI ItrK Ki]Mni* nnd i>biir[ ■ 
ijf liii Ule Bo>»lt higbacH Printv Ofor^ 0< Drnionrk 
Tliv •» lo ffipiity iii M*)"* ulr*<urn lint jtiii fite ufilnr, 
f«r drbierinH lo luc a" Ut. Jdo FUniitBtd three huiidixd 



\'otet. 



Ur. SewUy fnr 
k DnublaTri»> 
•OKH for His 
M«^ J17. 



Mr WiH^Irt 
Mklliniialxal 
Inslrum. 



0>pf( of 111* (' IxkiIl nitilicd Iliiloh.i Calati* m n pi— in 
rnim bii UnJ'' niiit ihut jnii litpaitr |;iti> iliiVMiini* tbaL 
Iho rniiiiining fori; (op}-* M tmil 10 idi> tu bt dapoHd of t* 
hi« Mninlj ihKU tJhiak St lugHb**' «" an ma* ot h«w 
Diuch Diiine; hu bMn rrceiivd bimI np(Bd«d in that MTiice. 
And [h» aliall be ;oiit Wamiit Oivon nod' uj hotrd iKi* 

Sa*^ ds; of NoTPuiber i^ij in tb* NMntd )t*r of 
Inji &ui|{Ti. 

To Hi' I-anrk KiiHton KnL Boi.t»«. 

tl)» hon^ Ifran^ii) Robrrta K*^, 
^ ChriBTop Wrrnn and Dr. 
Arbulhuoi refom to h» Itoj* 
liightiDW Prince G«rgflof Dciuntrt. 

ThsM Km If. lo Mr Jdd Roirli^ ih« Sum of lV>milani 
Pound* for u Duutilu ToIrKoj-v vilh OIwhm pl>r«i| ta Silier 
Ac fvr Hi* Unjrily. Anil dr. (iiian tJiU x"* da)r of Ua; 
iri4 in tlie Tviilii Ynr of Im Itnjviitj'* Bf^, 

To Oharlo 8lAiiboi» &•]. T. Con. 

ThM* jLi* A?, lo ^fr. Thooiiu Wrijiht HiOhtoMtiM] [(utau 
iiieiil Makrr lii III* Ui^Jmlr Uic •am of Thrw fanalnd 
Tbirly lii pminda fur iiinkiii|> ni'W nJI ih» Maohiiwr* and 
wbrrl vork to pn-foni! ilia .UnHiw uf ttw planMaae, la 
tbs Omit Oitvty m b'-r Mnjni'.i** Oalttr; kt KaniUlwU*. 
Abo 10 pBT him ihi fum (J fl<^; Gw pounila ibm thillii^ 
for otBoe it— wnounting in all (o Uic (um of Hwm tiuniiml 
Kifthif oiir ijouiidn ihne tlidlingi. And Ao. Qltan d«. 
lliit 11" Day of Dcmiiibcr i;il- In ibo StnMlk Vor 
0<llii &[ajnlj'> R*>itn. 

Tolbo & nonblsy- I*rd nobart. Om»»». 



A PRUl'OIKU MXHOIII.lI, TO THX L*T1 Mb. G. J. StMO)(». — Altlw 

iavitatiun of the Premd^nt of the HovbI Meleorolociml Sodrtv, 
a mefliDg wu lield M lh« roomi of tb? Society od Tlturpday 
nflenioon. May 31, to roiitider lli« qUMtion of a Memorial to tbe 
late Mr. (}. J. SymooR, KK.S., lli« distinKuisbed nietecroJv^itt Mtl 
ftiuiider of lli« liritiiili Uaiiifall Urc>ni«i<ioti. U ma naolwri 
unanimously that tli« Memorial sbouUI tahu Uie foria of a Qmld 
Mi»dBl, (o be nuarded from time to tiin« br the Coumil of llin 
Botal Meleoro]o{^cnl 8o<'i«ty for dial inguisbea worh in coniM'ilton 
with m(ft«or<^oft)c.il sci«ncp. Th« mwlifif; appointed an eirciilivn 
CoraEnitiif.n.'prt.'senlinginanyof tlieSoi-ictii-ttwiili wliicliMr.tJymona 
vu asuicintetl, lo tflki< ihe necciMary etepa lo rai»e a luiid for that 
purpose. 

I'oiitributions will be ivcmvmI bv Ui« AHialant-3<«r''luT, 
Mr, W. Mnrrioll, 70 Victoria tStnwl, WcaiminaUr. 



Ri;4m:<(t St-K-drom.— The expiring ann-cpol period b djfng 
hard. Tlivni havo mvniJy bwn Ivo spots trhkb Uf ba MB- 
aidered rvmarkatil" rensidrrine <he nlae* of lli« cycle. A Uin 
doubia fpot pa»>i^ lh« ii-tilrnl niTidinn nliout June 19 in Utitu3» 
auulb of Init tioar ihe (oiar ei^niitor. A M-i-ond spot, Bnt sti-u at 
Orei-t)«ich tin Juno 3j. patsrd thecrnlm) mcriitian lalpoii Juivi-.-i 
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tnd iaetvaa^ in simi ualil, oit June 19, i> ftppeamd to br «b larne 
u 500 milliimtlu <if the vUtlik* h<^iiiisph<>rr. Tho liiOi(>grH|>hii' 
IntiUidf! of thin u sbuut lbi> wiitu? jui tlitit of iU fonTuiin<-r. 

Tki! lint of tbew^ «un-sp(>tK has figurMl to Kttni- i>xiitiit< iu ibi^ 
doiijr |>ivw>. As li usually Ihx ciue whun * min-Kpul oovurn iu 
llw ■uoimar moutJi*, tooie ont^ i*nunci;ilvd tht^ npimoii tlnil this 
lumlded vary hot weatiMsr ; but aiiolhiT journal niaili- tho rcmurk- 
sbl« «tat«iaent thiit thi* s|>cit wii* diicovom] hy itir \ary,v PariB- 
Rxliibition InWscijpc, unil Ihnl prrtutu n-itb ordiiMry ttUsftprt 
trvulit be aitlt l« dttnt tAU upot in almal a Jiirliiii/lu, 



As AmM'II. CA-TjuxiUB Of AflrnoxoMT. — Dr. Wixlicenan' liuok, 
miintionrd At ll»i Mimlin^ of lh« R.A^. rvpnrtt-il in thi* number, 
will be. found a tuofut publiiuiiioii. UisatnUilntioTi 11 nili^r subject 
brndingii of «11 thu n»tr<jiK)inic«l ftrticl<M ood oolea ivhicb huve 
»I>pomnKl during thi; ycu- 1899, uitli ■ tittl« retunui of Mcb. It 
mutt bnvp iiiToTtrd n Urc^o lunouiil of work, nnJ it ik to bo hoped 
thkt it will ptt i^naugh nupport li) trarruit Or. WUIictMiu* in con- 
tinuiog tho fiublicntion in futiin; yearK. 

l\Tcf<i;»T ill doiiblo-xtiir work ix nhlv imuRtoinvd *t ihr Tick 
Obwnaiorj. l^-ccnily alUmiion w« drawn to tbo finw liHr* ol 
new doubles dincovcrwl by Profit. Aitki-n and lltiswy, and «■<■. 
nav \Mve tbe pl^twuro to iiotiw tbw niKiiiiures of J04 pair* by 
Pmi. A 11 ken. 

'Dinw are puUished i» Atl, Xaeh. ,{6jS>39, and are vuni|MM«d 
for llui niont part of v«ry didicuit |iairt, which liavo iiou bueii 
niKMurvd (or tho fintt liino nincc llicir (li»<:ovpry by I'rof. Burahani 
1889 to 1891. Id tami iimtancea rapid luodon i» iodicatciL 



FltUM AK OXFUItU NUTB-BOOK. 

Trx edipw of May iS liwt iipp^*rti to havp br«n objir-nt-d *ut^ 
naxfulh everywhere. Eclipse wonther i* curiounlr iiiiaiiiinou*: 
it it (dther flne all aloug the line or equally cloudy. In 1SS7 and 
1896 It was L-loudy : only one party in Japan oavpd tb<.- Nitnaiioii 
in 1887, and in 1896 Ine >'ova Zcmbln oipodilion, orgnnixwd ai 
th(* LmI inoini-ni by Dt>e of the enlerprigiag luid nui-CMKfiil Badon- 
PuupII Imnily, inuniphcd over th« niiiDcrou* vxpcdilions to Norvrav 
and Ja{>an. In 1898 and 1900 just thi- revtir*i> hu bapjicned : it 
waH not vtry siiriirisiittt that thi; uenthor should hv unifornily eo"d 
in India, bul when Al^m, Spain, I'ortiiijal, and llix .Stiilvs lha»i' 
all bveii iniually favoured, (Iwre is occaaion for h4«rty and mutnal 
ooOKiatulatioii. 

What in Ui* total haul in tb« nunienwa iiuta vprund will tml b« 
known for •oino liltli< timiv Tho phoUigraDba o( tlie Eagliah 
oxpaditioM mod* a brHv<r *bow at the Boial 8o(-ii.4r Soiree on 
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Judo so, nnd mir Araerican friend* will no ilmiht ham n gmt deal 
toi t«1t UM. Profcisor Burnanl writfw tk-li^hUtllr tn twil inr of Ibe 
MUOi-citi> of Ihp 60-fnot It'll'. [>oirit<-d (0 thii rtu'l'uitat. IIu br(iuj[l)t 
hi* photiigrnph* homn to develop, Kod » dcirelouiiig (lifim ailli 
BSlriMin) ('aro. "I am going plow," bo sajm ; ■' I don't want la 
(Itivelop ill hiur« and rt>|>eiit at leisure." 80 be nnnooncod on 
Jiinii 8 that No. r (the i* t^xpnsuro) had turned out s btaatr. On 
Junfi 12 h« urites attain :—•■! Iiavi' jusl developed tbo McQitd of 
thit (cvrn plat^js witli the lar^i- coelos'at; it is the 3' sxpoMinw 
Tbi; ni-gnlive i« very bi^autiful and clear. The inner comn« irad 
the proniiiienceE an* a|)leiidi(lly shown to Ihe Moon'* vAfsn- ■ . 

Th« polar fans are very brau'iful On tlii« liwt pl.ile I uk<<I 

Prro for demloper, and like il bMt." It mill no doubt intorcwt 
i>th«r« to h«ar of tbt« r«ry car&ful procedare. Of rourw thora 
uv rislcB in bringing photugrspbs liomo, as experience has sbowD. 

Xially when ttie diilmit-o n t;ntit ; il t< it tnw for balancing 
itaget and diaadt-antagK!!. Prof Barnard has 6i'<>mor(> plait* 
to detvlop, (■, 8*. 30*. 14', and 4'. Wo mIliII hope to h*«r good 
news of lUem all. and I am vorr gtad to Itnar ht» approval of the 
wwloslal. 

OcB Al^rian rspcilition may ptThan* bo allowinl a liUl« rIow 
of aatiifiieliou m-rr om- ri-anlt obtainrd inimi'i-lialftly, which rvaltv 
•ettiM a Kroaf d>-id tliat wa-i doiibtfni. It hii* bt«n alaltH] Iku 
ev«n tlid besl pliutuirraphi of tiie I'orona full annHibiy ilidrt ot tim 
realily ; \iiM lui ariint'-i eyi* could mi* mucA mom in the original, 
specially at regards flne dclail n«ar the limb In thcae notes (or 
May Ip. *37) I rcf«rrwl tothiH facr.and mvaliontvlthal. >lr. \V. H. 
Wesley, who has bad so mucli Axporioiice in eiaioiniDK coronal 
photoKraplii to uako drnwinxn from thi>ni, «a« g^ug (o Algiers to 
seebon far this w>uitru4t, and tliat M.Tr^pir<l hod monl kindly put 
at bit disiiOMil the rquntorial coudr. Thf r«sult nan n firatifyinc 
anocca*. .Mr. Wt-iilpy wan rnablnd to maltc Iho dcrRnile luinuuttci-- 
mont that photognpha aro rapahin of nSowinf; pru^ticnlly crorr- 
thing ; which goi^a a long wny tnnardii ri-li«ving ui (rora tbv 
obligation of molting eyc-olvti-rvalionit at all. lie malutt Lbla 
•taU-nient with connidvrAblr i-on&dmct-, and thijt m the mor» qoU- 
worthy iii fiuwof tho fact lliat ho did nut approach llieeipttrimeat 
witboiit CAnsi<l«rabl« misgivini;. Il nm a great diml to aitll of 
hint, thai lv< should pronnunco judgmMit in *u important a 
ina<t«r ; and o'l lh« day »r Mio erlipav, when be obviuu>lv fflt th« 
rMpon«ililily liang Im-ovt ti|H)n him, «e fi<ll that po'liap* kc had 
miIimI too niiic'i. But furtunair'y Iho ovi>nt r^liorM u« of 
anxiety. Mr. Wesley [oiind that ho tiail a cinu- fm«« on «hi<-h hn 
nould ^i*" ■> *>^rflict without boaitntlon. and [ Tuntum Ip n>fcr tu 
hiapretioUH anxiety inonlortobnnKoiit thi'Tali*oo( tliad'ati'mwot 
iBorerlrarly. IliHwny til minting th« m-f> nhonld ►- '•■■'■■I » -^w 
not that ho did n^H mm a uiott boautifnl ■i};lit in lli" it 

Unt bin ; Jadevd bt> Ant imptf"*ii<ias wpro jui I tli<-"- n im !■ ui uT-r* 
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exp«4ieitiM in seeing tJi« corona for tlie first time — amnsement at 
tbe iMaiity of iu atructuro. But after a few aecoodii'cxami nation 
be fouud tiiat it um u fumiliar ai^hr — he bad seeu nsentiallr in 
pbotopvphs ail tliAt tlii-D! was, uml he staica t)i« i-aae adcordirti;lv, 
"Pfopl* <tM,'l know what thert ■'« tn the pJu/tot/rxtpht." I think 
tlwee words utay fairly ho put in ilaJies. 

I>xisi!ca )Mck at Inil moiitFrM iinten it in udil to md that we 
wore, nl IliA time of wriliii^ (ei^hl dnyn bnfom the cclipwe), t^ie 
onlr Blrsiix«ri who had arrivwl at thf Algii*ni OWrvatory- 
Vbiton caini! in contiideTablu niinibirrit nflcnvnrd*, and Rtiick up 
atlsorlN of iniitninivnt*. Poor M. Trt'pictl, atixiniiii n-t hi; was to 
do all lu! roiil<l for oIIiiti^ miint havo had lii* pnli«Rcn «orelv iHimI 
bj sooif of Ihn dcmniidi miuia upon him at Ihn la^t moment. 
OiM! gitntlnmnn, whoxo iniitriimcnt« n-vrii drUi«d in trnnxit by 
•ocnc accident, aiTivcd on tho ovRtiin;; h'fon! thi^ nclipiti! willi hi* 
appuntu* in two cabs, and proceeded to »ppnd the night in erecting 
th<i polar axio on a wooden pier, ile hnil jiiit arrirptt when wi: 
wKtv I«.-iiing ffir dinner, when w» enmc biiek lo put in our 
plat«* the u-oodcn pier wiu boioz tevolled and ndjurt<-d. Then 
w*a an Arab to dig hotea for Iholn^ a Freticlini.tn to interpret 
and asxi^t gentnvTly, and the proprietor was a German. When 
aay opeiat^nn vmh being conducted th« thre« voice* In consultation 
ra«i crwrendo until tho Toice in cooimand clinched matters with 
a iiteiilofian Kippiyrrlnl \ and thim there wai a dead hiIimico fur the 
(pace oF fire Kccond*. But the ndjintnient proeeitded. When 
ve left th<^ obicrvnlory at i a.u., th« polnr aim wa< nearly com- 
]4eted, and Ihn next morning the whole instrument wiw ereetod 
(tnuluding the table for Iho bei-r), notwitliitnndinK a vi«it of the 
whole party to our hotel for rofrc^lioinnta, which aroii^nd every 
lirwd Rleeper in the ptnce. There ««» much to ndmin- in Ihi- 
eoi-rgy of llii« pnny. but wo eoiild haro wished that thoy bad 
bean mora caroful not to let it ovurflow on »ercral occaaiona. 



■ ai< 



A Dar.TenrrcL experience vna the advent of SIM. Toeehinl and 
fticco. Tht>y tvotdd not Stay with ua, preftirrini; setluvon a httle 
further alonp: tbe line, and, as tbe event proved, they ivi^re wise. 
But onr meeting with thein under M. Trepied'a hospitable roof 
was an oocasiou lo be remembered. M. Tncchini wa4 in all 
reipects yomiRef than when we were in the West Indi«i togetlier 
in iR36, and was tbe life and aoul of tli« piKy. We recalled 
with int-re« Uie inotdentH of thnt eclip»^ — Ihe tropical raina and 
priekly heat, tbe fever nml mo*jui(Of*i. the ewe-neeked atumblin); 
Doraiu tlia: had to be riilden, and Kl. Toooliini's magnificent jiiiap 
on to the quay wlieu the lumpy Hea made the tuual loettiod of 
leavinj; the ttteamer uncertain. We remembered, too, one of the 
■emndary aetiona of the eclipeo in bringing wenllb to a certain 
Frwctl-apeakiag negro. This icare-crow, originally with ou 
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i-lolhing t/t »ni'«k of, aMJalivl M. IWrhint for Kboat ci^jliU^npeneiT 
ft day, wliicn rninum-ratinn fnmumbljr ■fTcctrd, fint of ftii, hia 
phj'Hiout a|)|ituiraiin', tXmn hin ilron, which improrod bjr Icupii ftod 
boutida. Biul fiiLftlly, on oclipM daj, tlxt n-fll-frd, wHI-nfothtd 
matloiaan of colour gnllopod up to undertali« his duUo» on a 
uonw! 



Kcur»x day m-itb us ia Al^^n wa» the fln«8t of our >taj. The 
Sun rots And i«R)aine<l in a shj n««rly a« doiKUes* as that of 
ludift, and ultiiualtl)' set in tfao sea showiof; a braalifuli)' clr«r 
" ^Jtwa ny." Wo were busy up till the last oioment — indeed «v 
hod mlly too little time for our pivparatious. tiioogb w« worked 
Tory hard all tite ttni«, and ife eotietl iliose a«tn>nofii«r« uho 
Mtrotled up to look at tlie eclipse with a telescopic. Ualt a down 
Ki^liib Ti«itors who had kiTidty offered to sssiat \a, and ind 
reheartod tho programme, wer* quite useful in protecting us from 
floquiriD^ (Tou'ds of visitors. We did a little rehearsin|[ in dumb 
show, aiid then all was Kady, but not vA\ some tia>e after £r»t 
contact. The ohwrvalory grouods presented an intere*tinfi ap- 
pearance by iliin tiiue. The last weriuua observer bad arrived and 
pinned his telencope to « telet;niph post, with his wife to record at 
a sLuall table near. Au enterprising photographer fcoui Alpera 
wa* very busy. The beer was put out on the Oermou table alor<e- 
ttnid— but 1 would aot bave aUud«d la tiiis little peailiarity i( tlifl 
parlr had only bad tho dectmcy to keep cjuiel at the critical time. 
A.-i totiility cniiip on ther« arow fiuu this pnrticul'vr parly no 
eicitfHl bntibl? which tnade tbem a nuisoiK-e to everytio<ly, and 
quit« spoiled one or tno important obsenatioiis. OHmtwiic all 
went Well, audweowe a good dial (o tJioee wboeoaUyaBsiatediia. 



Ittr acooont of this expedition in, I (car, very Ri»«Krp ; but th» 
fact lo we were, as ahovo rwonarked, eicfipliunnlly bu«y. Our 
instruiH0nta arrived Ute and cut down our pn-ciou* Km*' to tlia 
niiiiiinum, for vu hod a rather rxicnnw pmgraiume. t*oniw- 
qiiiifitly it was, n* one of os r>-iunrkrd, " n (lerj) nerioua ecliim-,*' 
and Ihnrc it not so niu<'h of iiKiilrnt to nvord n« uiual. 'Ihitv 
miqht liav» liven. .\l§H)ni in a most d<'lixhlfiil plan-, and thi* liltln 
TilU|{i! ul BiHiuirMb, where »<• ntaji-d, hn* the adrnntap- itiat the 
iiKMquilo>-H tan Inn |H)i>omiuit than ihcmr in Ihv i':i ' * ' ' iiiii 
of lliit lillsK'- i" lirlti-r. Wi- (I'liM ha\e appol itr ' - iif 

liolUlay with Ihu i;rnBti-nt romfurt and prrilit, niitl rlii ii>). iiupi-a uf 
Koiiig hack at mhiw (uliim liiuv bi r>-cuvvr llxiie fnirlv ihi" U< ii*. 
But «-« did niit nmnni-e to >:*;( theni iliinng our li' if 

pivptLralioii nor in lii« week o( ileti^ lupin;; plates and up, 

aiid at) ibcre '\* lew lu rejwrt h<:re ihaii utti.il. If ffo gv hack aad 
gft, tbi»a ilays I wilt try and maku up llic dellctency. 
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THE BRITISH AS THOXOMICAt ASSOCUTIOX. 

TitB roiicludini; Mooting of tha Session of tUe British Aatio 
RoiDii-ai AftwK-ution \«u^ M6 at Siou Colle^u on WciIniMiky, 
Joui* 37, JUr. ir, //. Maw, Preiid«iit, in Die Cliair, 

Tbo iiauiPH of iiiiii- CaaJidales for MenibiTshiji «or« ri^ad and 
>uai>an()nl, and X)m Awt'tan oi ikree new Mi-iiibers *ua coiiflruivd. 

The i'rtsideul mid llie .Members grenont would be filad to know 
thai tbej- I«d «tlh tlieui tiiat evi'ning Mr, Aiiibroiu S*»sfy. 
Hr. SwiMay luul buuu puvinj; a liMit tu Furis, ind had kindly 
pruiDiited td t-ivD tlie AleeliDg a fei^' f«cts rclntiiig to tbo gceat 
tclowope of iIm! Pnria Ii\hibi[ioii, which bo hud tiud au exccptioaal 
oppnrtuiiitjr of osaminiii^. 

J/i*. Sh'hm^ said he vros much gratifiL-d to have tli? pleasure of 
meelui); milU his fellow Members of the Socielj". While iu Pnris 
be bod, in company «ilb Members of the Jury of Aivards. »isil>!>d 
the g,n»l telwc(ii»e. wbikh uim full/ explained to tliem hv 
M. Oautiur, the caustructor. Fro3iaii eiiginevrid^aiid nieihsnical 
tlaiidiMiiut, ibe iiiiitrii[uout B]}pc-ared to have been admirably de- 
•i^Ciii-d and of Bict'Ileut utirkiiiAuxliip. The ^reat reHei-tiiii; 
mirrur was no v^U inouuted and so |)effoet1y balanced, and tli« 
friutiiiu of ibe sliding and revolving pans so rv-duiTed lu a 
BuitiiuuiD. that il oDuld bo moved to any posilion uith tbo greattitt 
ewe. All the (|uick and slow mutioa», toj;e(lier with ibe rmiUiiff 
4if the Aim circle. Here so arranged as to be readily aoua^sible lu 
tbe auistanls. As to the oplical ixirtA, the mirror and the plioto- 
gnphic teosea wero tWa in pbce, but it «aa tinderaluod tluit they 
w-'n« nolrel fidly perfected owing to bck of time. The dinlis 
l^r ihv uhoiugrapbic and fuual objectives were mode by M. Slaii- 
lois. Mid allbuu^h the disks for Ibe biter bavu not j'et buau HgurtKl 
tbey woru said to be of luosl excellent (lualily. 

Tfie l*Nt'u!Unt said the diivf buaiuMS of the ereniiig wt» to 
TMvivo tltr Kports of the ocliptie obounerK, hut before any of thv 
voL-xxm, to 
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Spen were n>nil or my observations reported, he voald call uiKia 
r. Maunder, vtbo lad a vote of Ihsnks to propose to tba 
authorilies in tJi« lahutis countriM who bad aiivd 90 much io 
biakiag Ibis nriM of obserTalioua a luccess. 

Mr. JfawMfw propooed the folbwing resolution : — " TbAt Ibis 
Meeting of the British ABlroiionacal Association (l«8ir«s to record 
its sincere appreciation of the ready courtesy aod laiuable as- 
aistanee rendeired to the members of the isrious eipeditioos ia 
the obMrvation of the total mlar eclipse of 1900 May 18. io the 
United Slati-s, PofIuruI, Spain, and Algiers." 

Dr. bwninrj said he seconded the molioD u-ith terr great 
phsuure. He really found it difficult to Kpeak in sufHctenrly 
strong terms of the courtesy and of the hospitality with which the 
nienibem of his i«rly were i«»iied in l^pain. 

Mr. Crontmeliu ^aid he coutd re-echo, with regard to Algeriai 
uhni bad been said by Dr. Ilowning as to tbe kinduess with whieb 
the Spanish expeditkm bad been treated. 

jl/r. G. F. (^ntbtri snid tl>e reinaris that bad been made by 
Dr. Downing and Sir. Cronimelin appli'Ml einctly to the drcum- 
siancti!! of Portugal, yet. if anything, thsy understated the kiadlKM 
shown nod faoiUt«ea offered t<i the Brittslt wtroDomon wbo went 
to that countrj'. 

The retolutian was carried nnaniicoaOr. 

Seveml Metnbersthenspokeas (othe ohwrvatioiu made by then 
ol the recent solar eclipte. 

J>r, Dm'Hiaif said hix party look up their position at PtawTMia, 
about 140 mile* south-woit of Madrid. He un-A an oprra-glan 
with SFNictroccopu fittnl by }tlr. Thorp. This actisl Bioot Mtta- 
fuctorily, »ur]iat.iing bin cxp^-clatiaiu. Mr. Thorp h*d Htt«d a 
grating to ont- of th« objti't-glaiui-* of the binocular, ly nhii^i Iku 
^iH^lnim could be obs-rird, nhiti- ihroujfh the otiier tulw vf ibe 
binocular the <Yiroii« coutd !«• olMrrved directly. Hn obji-rt vaa 
to obeerre i)k> iliMiibutioD of coroniom with the ipectrtwcopie 
•mmgcmMit, and to couipare it with the ezleusiooi of Ibi* corooa 
\iewed din-clly through the other tube of the Unocular. Ilej 
observed tliat the coroniura arc was mucb broader and Rion> dif- ' 
fuM-d than the neighbouring nice of mai^eaium and helium ohkh I 
were risible in the spectroscope at the mne time, lit* eitlmatMl 
the avera^ie bresdih of the coronium arc to N' about one-t-iKlith < 
Ibe diameter, but at a Fperial part it wa« ver^ much wider, linng^ 
about nne-lifih of (Ite (liametrr anpnaiinatcly. This part corn^- 1 
sponded to iIh! posit ton -angle of about I;o^ and itiat would trndj 
Io show tlul I he additional aOMNint of roronium wasprMrat in 
rorona near iW liue of ihi' Wr^ cUmiiun on ll>e wnlem Ua 
Ibe Hun. At'ccntinf; Io bta obw-n-ntiini. themfore, Ibe 
briitbt of rorotiiiitn in Ihe comna on <1 < n «■> a Utile t 

loo.oco miles, t>u( al tins spocTal [An. t«wof thv 

vf the I'orrmn, it cxtiiided I') aliout iSct«w i^.;t<^ 

JVr. Mtmi'iitr sniil the )>Brtj at A%iera ««>> a blrly \»,t^ 
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and thftjr m«Ae their obaftrvnlton* from Die ruof «f lbs H6tel da In 
Bj^I^-ihw. J^t* wifi; iiMfl II tfJuwopc, kiiirllr lent by .Mr. Coleman, 
on wliioh W4<ro moiintnl two cuini.Td.-i. eocU with a rapiJ fvcttliii*«r 
Irji.i of fond titiicth iS iDclieM, which llinj* uiwil uilli rt xtop of 
ti inch. Tho |i!iiii-v utire eipi>i«il 4S iK-cundii— {imctically thu 
V|h>I« of tot«lity^iii b»th muiRran. I ft- }Hifsoiiiillr aavd thecxtna 
ni'junliDg aM ill ItKlin. ftitii u ynur of Dallnirvrr xtigtnatic liMi-t-ii 
on i(, and cxpoHt-d (hi.-in for 48 Mi«onds, UiK« Irune Muiiniler 
look a Miriv* »f six photDgrapiui uf l)io<^)ronii. A rcmnrkabU 
fonUira of tbo pliotof^phs^a fnitim; wbjcfa Im luid not denrlr 
Man aa any pliotoKrajth of a prcvloiix (.■cli[Mii! — miih the prc-tcnco of 
dark raj* in the ^lorontt, not oven rifta botwvKii two arnx of the 
corona, but dark linen which ic-emcd to iitr«t<:h oiil on tho back- 
ground of tho nky ilwlf. Mmeurj-, Wmf very near tho Sun mid 
Xrty lirigbt, bnd comr out in almost rvrry photograph of tho cdipxr-. 
%]r. Mniindor mid thin wnii (lie third ■■clipin; he had «pi'n, and it 
•Irurk him lliat it una thv moxt bcnuliful of thu thrw. The rurona 
of 18K6 and lliAt of tSoS Kecmcd to bn whilo, of thir chnmetcr ot 
fhewhiteoM* of the vlcctrio arc. Thiit onu Momed 10 bo of a, 
Wamnjr tint, morw bko that of crvnm or ivory. 

Mr. Cromniriin Mkid tbnl hi' u«rd n t«ln-pholo Ions kindly Ipnt 
by Mr. Cavftn, but tho plmtpgniph taken with thin did not come up 
In bi* eitprctations, hv thought ouing lo xphorii-iil a>>errntion in 
tb* leoB. 1I« niso uwd a Dollond 3-iiich tolosoopi^ uitli wbicb h« 
DbaeiTpd tbe partial eclipie bj projn/tioii, and during tlie tiriit 
jo KMonda of totality ntHdien tbe inner corona vii>i)Blly. He 
ftbwrvi-d Rally'i limiU brautiftiUy by pn)j<-c1ion. They U-^gnTi to 
ip)>r«r 10 M-oundii Ix'toro totality, and n hen liv gave the loxvKtnds 
liKiial (he «<'bo]<' en'Mcirnl uiu hroki-ii uji into bAd*. Thrt eil^ea 
IK Ihn b«adii looked (juile alraigbl, p(;rpetidicnlnr to the .Moon's 
Irnb. not tike wrratcd edKni o( nioantainnoranythincuf that tuti, 
but abtotntely )itriii)!ht cutv. 

.Vr. 0. />. ffrook- ^nw iin account of llio thndow-tand ob*ervn- 
lion* which be maile nt AlKiera. H<! thought the «otd " band* " 
nil a nii<tioiiM-r, atid ihnt >hiKlim* "ripple*'' would be a moru 
iorrert trrm to cmploj". lie niiid tho " Land* *" 
inuli-1 l)e(uri> totnlily. trnvrllitig from alwut ,jo° 
of 'S. Ill' ealininti*d their >]K-ed at ij vaniH in a second. 
«'4tn* wrj (aint, and after totality grew fainter luid mora 
lar. 

'. Sf^nhtrt KtaltsI that li« had selected Jkfniafrtim os bu> ulalion, 
vitig it to he 1 1 miti-N iiixide tbe limit of tolutity. Unfor- 
natrly it prori^ to In; jii*l oiitnide tlin limit. On examining lliA 
rka of pliotocraphi obtained, howcvur. ho found lluit four of 
iFRi f^ce excellent imn^fc* of the iWh »|ieclrum. 
n^ ittv, C. i>. I'. thii\f* Mid tbe ooroita wa« tho tno«t mng- 
ticetit ugbl he had vxt wi(ni'H>Kd. Il appesred to him iw a 
iKBt of *tr>-nini-nt. beniitifuUy deUned, with not tbe ulighlnt 
nroMti lo a halo or bnio around thein. 

2cS 



U ' apjieared li 
W. irf X. to 30^ 
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Mr. KnOetf JToorv inid tb»l: hp and C«pt. Ciqxmtw iww the 
Mtmnnu seen br the vtXvA rjr, nvh tnkinjr Knlf th* ronifia. 

J/r. C 7*. It'AiVrti'H. wlii> olsMTTcd nt Natnlmoral. winl tlial, 
tliongh »pK(-iallv loobt'd for, thp mrcep of tlw nbailow was tiot 
oWrtml dtlit-r in llie sir nr on the crownd. Nf »h»ili>w-barid< 

en; »cPn cilhOT bi^fore or «fti-r lotalilv. Thf brighiii'-H» ilurtn!; 

4atily oerlainlT exPMKkd tbnt of tt>c frfll .Mnoii. biiL vraa qiiit« 
unlike iDoonlifilit, rwiiiNing more ■ lut-? lurilighr. 
V A larg>' iLuiiiber of pliciogrnph* of ilte erlipsr anil of th*" etlipw 
parlipM and statioui «r«re tbrown mi lb» Mrera duritig ibe 
pvninjr. 

Tba Meetin); adjourned At 7' »o" P.». 



yftf Attrogrophie Chart Con/rrnee. 

Thk fimrfli Mefling • of the iDteniatiofuiI Penument Oo(iiitiit(e« 
i>|H^iif(l ai Paris on Thursday, Jiilv 19, I'd ew were {irc-rfif. »• 
Mrnitwrti of iKo (.'ofuiuiltee : — Anguianot. JVm&oyt; BaillautI, 
Tvul^ite : Bokhuvicii, LrvUn ; Chriftie, Ort^w-'cA ; Dunrr. 
Uiwaltt; Oill, i'nfit of Good Hopr ; Paul Henrj-, Pnnper llmr;, 
Lw-tvv, Pari*; Kayet, Bonlfmnj; Rieeo. ('"(imio ; Scbriiier, Pot- 
Ham; Titivlimi. Ron^ ; Thome, riB-i/i/j-f; Tri'pUd. vJ/}/«Vr»; Tiirut^, 
(Irlonl : V«)lt-, 'J'iKii/rajta ; Vinir^ra. ^'on Firtitiflti ; Wi-iwt. P^ait. 
The follomng w«<r« invittd to tjiko part in tbo proceediiiKt : — 
Bas«il. Ilis^iiitiliiii, i'rlno! Koliind JVinap«rt». Ih><ii)iirt Am b tirvf, 
Calbit'lrenii, h'lkin. I-^initii>. (iaill'it. (•aiittrr, lla^'ti, IWtwiR, 
Mdlle. Kliiiiipki'. l,nuMeiiuF, l^->;riuid, lA'Tonu, Lippnian, ItUintt-rtf, 
Noxnll, I'frrotin, Poinnin'. l^*^, Sli-pliau, Viinu-tiallcl, U'ulf, 

After B gmcious nddnwn of Mclpiint- by M, I»('wy. Offlcor* wrre 

flmtcd (or l\>v Sfei-tinit a* follow* !—/'iwrf^M/ ; .XI. l,A»«y. 

iI'Mi^/'^i-»i'/i-..ii: Mir Itatid Uill. Prof. B«k-hu>/rn. S/rr'Uirim 

'U)l. Tri'pied an<l Uiinrr (itie latter in pl«(-v of Pruf. Douimt, wUo 

W34 nlwiit ll>roui:h ill-t)i-«l>h>. 

loiter? of ri-gn-l for imn-alt'-ndiinrt' wrv rwad from Profa. 
iBai'kliiKil. [>i>ni»T, KnptcTn. O. Sirtitc L.. dr ttall. (apt. BtHl- 
'rigui-*, MrMrn. Itaroivtii, Kuwll, And Hm^n ) U'B<}iiiii>it>i>l. 

l.cii<rn> wftu n'oJ from Hr. DnJirr, Vr. Bn^im. Pft>fi, Hal*. 

Kii-It, T^'avi-tiwnirrh, ami Pieikprini;, ulio all pmsiiW to brlp ia 

BiakitiK 'ib«rrvnl'oiu> »f Rrm ilurinj; ibo rommg opjHwiUpn. T1t« 
, fullow'init |jinl»bnr« irrrt elerlrd as a Coinniiltrv tv drav up a 

M'UfttK- fordeli'ruii'Mtio'i «f Ifae H<tlar |iarallix from •iWr>aliu«ia 
FJM :— Aiidrr, HakhiiTtvti, Chriatic, Elkiii, Uill, iUrtwi^ 

Pronpur lliMiry, IWptinl, W«i»a. 



, rj . 




<■ »n lU<. 
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I. 



a. 



Agenda. 

Ta receiie U«porU from DiKClorN oi Obienaiorlas Upon Ibe 

Btnte of th« work. 

To ctiscgfta till avtiuu to be taken Ju view of th« Tftcl tliat the 

work of tKe Astroi;ra[ibic Cbw^ in not iizuCL-vdini; kC tliu 

Ubserralories uf Biu J»uciro, La PlaT^i, and S^nliiiKO ^CLili). 

TocoDsid«r ubether aoy belli in tliu u»j of nieftsuivineat or 

rtiduclioa of pluttu sliouid be given to tboM ObtuirrftturivH 

whic-b have uol Auiriciunl funds to unJcrlttke tbv work. 

To receiti? repona u]>i>u tix: dtfTureiit nivtbtnU iu«d for d«ter- 

miiiiDg |>bolo({ni|>btc magiiitucUw. 
To coostder quwtiuiitt ruktiiig to Lh« fiublicatiou of the Aatro- 

gnphiv Ualaloxuv : 
(it) lo llie Ckso u-bmi rectaDgular coordinaten an publiitbud, 

what elpiuenO alioutd bo «u[iplic«l in addititm ? 
((} The arrani^enient, I.v{>o;i;»phiial ami otberoriiw, of the 

priiittyl caUloKu<^H alrvady bc^n. 
(«) 'I tie piobublti iiuQilhfr of nUin in 1 b<? ilitferent'tones. 

6. To <liHCLiBa ((uustious ntlatiTu to Van " i-Eoik-s ilu nj|»iW ; 

(«i) Is i[ iieot-waary to bnvo nurriilinii ubnuriatiuiis of tb«ra 
Mara made wi au epot-b nul bir from tbatof tlie ejk{io9ur« 
of Ibe plule^p 

(fr) Choice of ibe fdndamenta] catittosno wbich vritl connect 
tbi<«i> «tnre. 

7, To concider the overlftpjnii^ of a lone with one adjooent, 

wbicb IN nuit>i)eO to suotlicr Ubtervulorj. Shall each 
of Ibe Obsi-rvatoriei reduw tboM iiHli-jieitdunlly ? 
S. Toconuder whelher H^uolutiou (8> of 18911 stiould not bo 

UMxIitled *. 

9. To ooiiMider what precautions to take to ensun tho ioo«t 
nbsuJule lldeli>y )" the reproduction of pkka b/ hulio- 
gntrure or by any oiber proceni. 
10, To nonsider tii« Bie|» to be Uken (or the preaenation of the 
|>lates. 



To o«^aiiiz« a reMircb for tfae dnt4--rtninatJon of Ibo «olnr 
panlUi by means of i>botagnpbi(: obnirvultous of iha 
pUuut Eros at Ibe ooming oppusitiou. 

TL« n->.-i^|itioii of the repotU sunmuuiRed in the (blloviag bible 
compkli-d tbe proceeding* iA (lie find Ueeltujc : — 



* BtwlMlloa (1) at ■!«« na m raHowc— -Fm Ilia roiiMnirclon of th* 
CiharftliKHCoiid Mnra of pUli*. asuiol; lliuwuf oliicli ili« <lwlliiali-<aaotllw 
_«iiim %r* mid iiumben, *ni>U br lakou WiUi Ui(«« etpuiiwa ol )o alauU* 
rli Tl>» tun* iif cupuauni Hill of oourat bi mlMuil diuutd |it>ulu(r«pliis 

SIO* of gPI^IcT MAtltllPnCM ba J.rudlMwI.' 
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Obarrrktor;. 



Qrsmwicb 

Bome 

CaUnia 

HeUingfor* 

PotaduD 

Oxford , 

Psrii 

Buideaui 

ToiiEoiiM 

Algicrg 

Sad Fernkodo , 

Taeiibayk 

CauorOnod Hope... 

Kdnej 
■Ibourna 



Number ot 
plBt«a in 



"'+9 
loot 

IDog 

"i* 

liio 
1160 
1x60 
loSo 
1160 
ii6a 
1160 
ijii 
1400 
1149 



Catalogue Flalea. 



TakeD. 



no6 

476 
loot 
loog 

736 

■lio 

401 

it6o 

(1169) 
74S 

"S'» 

1400 
900 



UcuutmL 



With 

tnple 

BzpOKun. 



6ag 
«S 
1« 

J»o 

(+«>) 
7J6 
650 

»9J 
'IS 

. 497 
'4S 



Chart Plata*. 



With 

00a 

Dxpoaare. 



none 
106 

(«") 

(77) 

nana 

■97 

>7 

4! 

!« 

noaa 

nooa 

{37»> 



1076 



none 



DMW 

(7S«) 
{J7() 



The numbers in brackets ure given with resemtioo, u therf sn 
based on spproxim&te atateiuenta. At Cataaift and Sjdnej the 
Chirt plates aro being taken, but the number is not known. Tha 
numbers given for theCbart pUtM taken at the French ofaBemttma 
— Paris, Bordeaux, Toulouse, Algiers — are those of the nniBbv oi 
fields of which reproductions by heliograrure hare bees made. 
B««ides these, other negatives have been taken. 

At GKenwich, Bome, Oiftod, San FeniaDdo, and TamlxTB tka 
plates are being reduced by the linear method, which l»s been 
described in these pagee. At Uelsingfors, Bordeaux, and Al^en 
the reductioDs are bein^ ef&cted by methods designed by tha 
Directors of the respective obwrvatorke. At I^ris Um metbod 
due to the brothers Henry is in use. At Potsdam an i|i[niiiMaUi 
n»ductioa only is bang made ; and at the Cape and "ntnnia the 
reduction has not been begun. At Uelboume and Sydn^ Iha 
work of measurement is in hand. 

M. Trvpied computes that at the A^:ief9 Obwrntarj tha coat 
of measunni; ea<^ star without any reduction is o'-io. 

At the next meeting the fecond item of the ageftda waa puiiaDy 
settled in a satis^^ctorr manner by the offer of Dr. TTinai., a( 
OoidotML, to nndMtaka tha vwe — >4° to —31% kiihvto ^m^l 
to La Plata. It ia neadkoa to say t^t the olfer ww nnnvd with 
wnthttsiasm. M. fiariqae Legtand, of Uonte Videos ato 
bo bad inducad kia goTCmnwot to found an ob wa f a lary, aad ' 
aodartaha tha ao— —17' to -»3°, aUotted to ^atiag*. K^— 
BUgceated that tha w ai ni B g aone. —31' to —40", ■jp" iimb 
Ulom» by tha aaw obaarratotr at ftrth, Teat Aartn 

Ih» iTiuniini «f (3> M ta tha vmM^mii^ «i 
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ntprMentatiret were ainioxt unnniinmulj of opinion that tho 
neuured ^ectaiig;ulKr coirrdinnUf of atiiiM on the l^utalogut; pint?* 
should bo pniited, uiiit ibit it. wDiild be xiifficii-nc to pulilisli tliv 
nwfltanls of the plnlixi mx-niunrr for tlii-[li-t«rminiilion of mpaniircd 
Btoudard (-■oordtiu [.•:<■, toj^-^tiiur with Ihr K.A. Bnd Davlinaliono of 
the "t-toilen do fwp.'-n'"of th« Kt«r< nsod lodotpnuinoth'^w. But, 
and tbb ap|)rar» to Ira th« main point •vttlcd at the Conf^rcno;, it 
wtts not cuoHulemtl iwcMSsr; that tho ocju»torjal coordinaMt, tho 
B.A., and thn Duciioittion of all tho star* should tie giren in thu 
Asln>(;nipbi(! Qitalti^ir. In tho lir«t plnou, it would entail a riuit 
amount of oomputntion, which it ia not ?ipedi«nt to do yet — lirit, 
beoauMt tho plaoM of thn raforonciVRtnrx, which aro in most cases 
now bciiif; obMrveJ u-ilti rorridinn innnimcnts, aro not known 
with siich accuncy as they will be a f»«- yiuirs heac«; and, secondly, 
bei-aiuKil is po»sible that further inrestigntion will roreal iniprored 
Btetliods of traating tho plate-constants. It is to be hoped that 
tbi* opinion was rntid^^d by a formal resolution, for to print dow 
•iniplf ttw newurt's and the plHte-constnnis deduced from these, 
u IK bfnnj; done at (inteiiirii-b and Pariii, seems to be the most 
practical tMurse. It does not vntail a groat expense, which is au 
itaportant point, for possibly Greenwich and the Cape are tho only 
oteervatoriea whose resources at present could stAnd tho slnuD, as 
Puna IB DOW ap-^nding a great deal on heliogravure; but to print 
the ntOSMirea is probably within tho means of all th« co-operating 
obWFVfttorira. so that all can so far work on identical linnf, and it 
ia open to an^' or oil to convvrt tbcw into equntorial eoordinatt^s in 
tbe ftituM' if it is thought well to do so. Tho solo point thnt can bn 
mentiiinrnl in oppiwtion to ihi* coursv is that Potsdam has b«guu 
the publication of the Catalo^iiPt ^Hng tho approxiroat« K.A. and 
l>ecli notions of ibostan. If Ur. .'Scbuiiicr can suo bit way tocoiow 
into ograemcnt with othor ohsc-rrnturivs, tlie Caialoffuo will be sat 

King un hoinoganeoiis Uiicn, and tliii will bo not tuo least of tbo 
ppy results oftho prcsunt Confcruofo, 

jil tha next sitting discu*sion took pincn on tbo method* 
B<lopled for determination of photographic mngiiiludui. 8orcral 
porsoiis described their inolboJ-i of ni>-asiinng diamoton, and it 
qdckly apprarm) that in this particular tli« »aiU, m a mcjuuring 
instrument, haa an advaotago orvr tho scrow*. I'horv are somu 
otw» in wliicb a mental intpraasion ia a survr guido to thu inilk 
tban accurate nwiasanniont, and the Mtinution of diamutcM by 
■Doansof asaksMms to bu a hnppy coinbioaliuu of b<tthmc)hu<ls. 
It not only K<*'i!s iioconJtint tvsulta. but for mpidity of work 
K-avfs nothing to ho dcsirv^d. 'tiw Confenuiou paauwl no iluHnilu 
r^Mwlutiou on thu point, but Uft uocli obutrvatory to follow its own 
devioca. 

Willi reference to tbo ntimbor of stars, moDlioncd in $ («), 
Bocurale figure* were not giien by all tho TBpnwi-nlntiv.-*, and in 
making Mtiination niaiiy counted Hub slam on thu wIioIl' oivn of 
the ^aUf, in fact Mch star was counted as many tiwos as it 
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fiCCTirred in both wriea of odd nnd wren deplinaUon.^ On tiiis 
iMwi" the avemge number to W ilnUt with by each obwrTalory it 
4 :o,ooo. 

The r^mnining li'mo of tin? Cca(r.T^»<^ wm oevnjiV'A with 
siibjt*t« tvliitine to this (hurt pnjp-r. In 189* it ttm rMiJiod 
0>e AttrJM of Cliart {iJal^o «lio!«r iMilrffi bnve dtflination of an 
will number of dfjtrviMi >li»utcl lir t«ki'» milh tlire* exposure* ol 
30 [nintit«« vnch, ihe pIsM Imiiig Klightlv <lia)iUi>ed *o m to ^ve 
Uitee iiiiageit vtrv cltme lo^^hei. 1 in* Fn^Hcli oits*r\nlori«« liare 
been t&kiii^ iilaten i>ii thU pUti, n.i uliown in llw tabuls*pd n-poit 
above. A\ urt>«tiwich all Chnrt plar<M ban? been taken with oao 
esposuKt oF 40 minutes. It )iaa now bistn r«<H>h«d that *aek 
obwrvalory mav dtt at it« I>irmtor piMMut — itiut is. all the plates 
taiien bj- that oWnalon- inny liuvi' onr or tbixv eiposurM. 

Id rvproducingtbp Chnrt piai« the tVi-nrfi oh*enntoriw liate 
been proct-fdiim in Ihi" inort jBTncrouii «ny. Tli* enlarp^ popi*a 
of the nejjaliTc* made b_v hdio'.rnKiiTf, ii|i«'iinein o( which hate 
\i»en sent to tlio Hdfnl Aolmnomical Smaciy, rire beauiiful bul 
ezpcn«ivr. It nppcnn that In mnkr mii-b a" tfio« would «»t ("aeh 
lAwnalnry iibouti:tc>,oc«,iinil it tiitrmtitfiil wbi'lhereverrgo^rTW- 
ment conci-mi-d wnuld be wllliti(t to voir iIiik, Fur the mrnnMit 
it in n-aohxHl that copies of thr Chart pbln >baU In; inade, but th« 
Hctual inuthod lor doing tliia is not d«fin«d. 



Srprrtmlotive SirUar Sptttra *. 

k'MTieanfthe ToIseHitl Pubtiestions open* with Mot. Tbta 

fif Ml It should he. t^ iMnarkuble an e»tabl»bni<-nt as Sir William 
Hiiirgins'ilolwprvatorydewrvt-atobeiiistinitiviily rfi>««enled tnlhe 
htpnittire of aai fonaiiiy, niid we ran beMow no kinn*^ pnii»e upoo 
till' loliinK! bttfore ua than to tar that it is norlhy of ila orif^n. 
It profcMfii l(» be an ' Atlna.' Th*? plnie* nre then of primary 
fmponaiiri' in tli« deaip) of the auihoni. ami »p donlit whHbt-r to 
fim- a colWlion of iipretrogra|ibic n- product ion b i» eKrwh^re to tw 
found. 8tiiop in lb* apparatusi-inpliiyi-d forM|Mwiii(f lln- nriratiiea 
):las't IN ever}' u here replaced bvauarlxmid npiir. ibi'T rilmd to the 
fuHhcBt a<i:««sible r^on of the oltra-iiciK-t, and tb-y inclode 
wilbin (beir lower limit the gn-en lim- of hjtlm{[nn (II fl). An 
unusually lonp rtinfp- of analysed licbt i» ttiui to rem? tn i^trio 
noiidt'rful pi<luri'«, mliich arv not only iniuiteqii<'(x>t>nl i.-«l 

art, but pos»«as an evidential lalue dnr In npi-cial -i < awl 

nrnuidement. The f4Bi^)i|ieHm Ibey dt-piet aro not •bown aa| 

Iirnof* of manipulative (kill, or for (lieir inlriuoif hr«uiyand rntofv*|.l 
>iit with B view to Ibeir iiitt-rpretation. What din Ibi^y mean^] 

■ 'As AtlMnritfpirKiiliil>'«8li>lUr Pfmrk' Bj S<r WUIuni Q 
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absolutely and relatively ? is the fundamental question raisud by 
the entJrtF vork. And it in Kuiifilit tu be uiiiuerwl in a uiti^litv 
discuMion ou the " Kvolutiuiial ()rd<.'r »[ ihe SUtni," u'}iii:li oteiipics 
a prominenl |)uxitiuii in the litxt. 

The outlion (tu not oQttr a «y»U-ni of c:liuiHiCii:ati<)ii roiinilcd off to 
co[n|iletenciia iu t^very dctitil. Their olijiH.'t uhh to luy diiwii certain 
broad liuea of aiiJeiviiJ devflopment, re.'>urvintf U>t ruliirt* dineussiun 
Ibe status of such exreptiunnl (ihi«.'t* ns Wolf-ltayet Kturs, curbtni* 
stars, and bright-line helium sUitn. TiiiMirr-1-htNityiH.-s of Hjieclrum 
\*'itli stUKes ot growth — lo trace the chniip-i in iil):iorp1ive (iiinlily 
induced liy the slgw dissijiiition ol' rmiintive eiiergj'— ihiii ttiis \\m 
tftek. and a sufficitinlly lormithible ouc, to which Ihny uldre«aed 
llietiuetves. 

Tltey have [lerforincil it with n liirge meiuum of ■iicr<>-ji«. Thfl 
order of evolution ch(j«e:i by lln-m nei-tnn In be {>n;ai'rilie>] hy the 
irrcMstible loj^ic uf fncla. Axuutning — ns tM*nre fully entitled to do 
—that ca«eiiu.i nehnlie condituie intoKlurs. tluTeit renlly nndimco 
but lopMcethowof ttiehrimm variety nt Ihpsisrt of thirproiwMon. 
And hrliuin Htir* pn-w with unbrokim eimtiiiuily, Ihmii^h Sirian 
nnll •olur, tn oturti with tlutcd ipectrn. Thir ^rnHiiligiii by M'liich 
tlu^ac lout titik lownrdik extiii<Miun itre not Kpecitivil, iind enn bnn-Iy 
\vi mn^'i'tured. IVrhnps tlie liKht-vii.-i»"ii ude* chjiractcri'tie ot 
third-lyp<! ohjirtu mny be n pyoiutom of ditcny ; hut in our pre»ent 
>{[ni)rmK'i' on t.n the uinneK of slellnr inrinbiHty, it would beronb lo 
jironoiinepftdecidnd opinion. All tbut ciin bi' ri'gunh'diiK pinniibly 
made out i«, thnt the '■yonngctii " Mar* *ho«- n hrh'iim-updetmm, 
th«l. Inter on. hydrng^o pn-dominntf* over nnd ovcnttmlly 
rxcliide* beliiim, nnd i« it*elf, in turn, wiptTseded in importiinco 
hj n crowd of metnllii; elements, ah »orp I ion hy which i» reinforced, 
with > still further ndvnnee in »gi?, by Ihe no per position of dunkjr 
bund*, pcrhjipK of eom|Kisite origin. We ore thti*. in n. nninnrr, 
etimptlUd to n!"iigti nil nee sonic« liat post maturity i-o *ueh »tnr* na 
fietrlgeui, Antnre«, nnd Mim, notwithstanding the dinplny of 
iwigbt hydrogen and heiiiim by the unslably shining menitier* of 
th« claeo. Nnr doe-a itnppear leaiible to set earbon-slarn fnr apart 
front them on the liio'Xicale. The degree of eondensntion reiiebod 
bf ruddy star* dixlingninhed hy eight or nine bands sharp towards 
the blue, can waieely lie very different from that attiiined liy 
crimson stars bn<lged by live or six band« sharp to the red. Never- 
thvleas it is impossible to assert that ibere is any true genetic tie 
between theni, or even that they are of collateral descent. The 
pedigree in faet of fouilb-type stars remains obscure, while the 
chemical meaning of their spectra ia, tu a eonsiderahlo extent, 
legible. 

The difficult subject of relative stellar temperatures is treated 
with welcome ori^nalit.y in the work IWore us. Fhotogrnphic 
eridence is set forth iu it of the surprising wi-allb of solar stars in 
emulsions of Ibe sborteat wave-lengthy reiving upun nhich, the 
autliors assign lo thoiic bodies the bifjliest plave on the cosmic beat- 
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curve. Tb^y hold tJint the modirTuif; effects upon »poc(« o( 
t«Ripprature aud density, btfing subtiv iat<>nuiiej. have biwo gotie- 
rally coafounded. and that tba promiiMiice ot Hpark-lines in white 
Htnrs tthould b« interpreted tut eifpii&eaat of their tenuit)', rntber 
than of Iheir enormou* heat. It ia certain, at any rate, «• iMnv 
of WaahinRton demouairated thirty yeare «(tw. that contraction U 
ttccompaoied, up to a certain puini, by a ri»e in t«tnp<tra(urf. 
llen«e lbe*'yoangest " stata cainiul be regarded aa the hottmt, miicv, 
ftlthough their ator» of energy is at a maiitnum, a \arga part of it 
is enei|ty of position — thermal propeny, as it were, awailin; 
nalisetion. 

Cban^ in temperature and density are not the only fadora in 
eidereol evolution, 'the proiti^ssiveBtrenKlbeuinsof Hiriaoe-jtrari^ 
in naseee that par by shrinkage for their eipenditure of h«at, has 
aUo lo be considered. Qn^i sirens ia laid by Sir WiltiaiR and 
3.ady tlugcfins upon the results that miuit thence enRiie in qntck- 
ening atiuospbuno circulation, accentuating heat-gradicot^ and 
replacio);, consequently, old by new orders of sp«<^ral phonotDens. 
That they have hitherto r«<c«Fed less than their duo ihara at 
Attention ia »carci-Iy surprising, since tlw conditions invotred are 
highly complex and somewhat problematic*!. Bnt Ibst the caase 
iaactire and strongly infiuenlial. there can be no doubt «-hct«ver: 
to that theories ignorinit it meet vet}- imporfectly tho cxiecnciM 
of tlio situntioD. Already it seems as if the steady growth with 
Bfie uf gravitational efflcicnc; might afford tho solution to the 
enipna presented by tiir sptKlrn uf unequal double Htani. But 
this is a topic not lo be dikpom-d of in a paragraph. The whoh* 
atellar schnne may be said to be implSoatcd in it. ITltw we can 
only remark that the adrances mode at tlie Tulte tlill OliserrAtury 
in the irpeclrugtnphy of cxnipled stun are iR-autifulIy eiempliSed 
in the 'Alios' under notwe. The contnoted sin^ira of the 
eomponenta of r Andromedv&nd j) Cygni are ni{)i.>tiailly r>>D)arkable. 
and vo may hope that the disclosuree they eoata'u will soon be 
completed br visual obsortatiom in the lonvr spectral nngee, or 
by their delineation upon ortlMcliromiklic plates. This is i~ 
niotri dcairalile that tho sxure tint of certain atar-tiatelliiea recei 
no explanation from tho analysis of their blue liKht. We shoul' 
thvn exprct to find unusual nbNorption in the n.'d or yellow : An< 
bondH aiiBWfring to the coloiir-ruquirctuvnts of the obJL^rt wvi 
actually seen in the snuller eompoiH-nt of /J Cygni by Sir WiUiam 
Uu^ina in 1864, and by Dr. Vogel in 1871. 

A vast amount of labour hiss been bestou'cd br oarautbor* upoti 
observstioni, both sprctrographic and B|)cetro>>o(ipic, of tlin groat 
nebuU in Andromeda. Tbey ant uf a dilllculty »can<-ly to b<^ owt- 
voyed in word* ; only on tlie mrwit occasions con anything (]iii(« 
deHnit« be gut out of them ; still a dn«de of peraintrnt toil boa 
not been fruit lees. The inipoftani conclusion has hmn rrwchcd 
tliat "the coulinuons spwlmni of the Nebula, that is, of it* ^riylUHl 
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ertUrttfpart, contains dark line* of abM)rpHon,»nd abo brif;bt lin«.*' 
Tb« Uil^r WPTO, oD NovembtT 15, iii<)7, »fKii cUarljr em>ugh ftr 
tbs dett^rminalioo of the following wuve-lBnjfllw : ** 580. S43> 5*^' 
511 (a ttnnip of fuur or five )tnc»), 495 (■ group), 47^f 455 
(■uspcctcd),"" 

Now, all theio " bright places " fnll c]o«« li> WoK-Kayot KnM. 
Tbo ooincidences aw obvioug, and have not, »■« belie?*, o«c»pMl 
the notiw of Hir William and \jiAf llu^n>, ttlthougli, ia th« 
present unsettled stale of tbe suhjoct, they abaluiii fruni «2pr«f«lv 
adverting 10 ihem. Tbe revelation i> inwit i;urioiM, and auggotln 
affinitii's startling to received idea* of oidon^al n-lntioiiaUipa. But 
diAcoBsioo of tbem would be premntiirrv until vcHlicatlon i* at 
band. And in our vaporoiw cliinntc it may Iw long ildajed. Wis 
cau only rejoice tbat sucli ailvantag«« bavu not iuipairnl Ibe mwit!* 
of the superb record iisued from an Obocrvalory ball' sbadowtd by 
London smoke-fogs. A. 51. L'lekkx, 



I 



Tbe O/ipotHion of Eros. 

Tki Mtronoinicol «Tent of imporlnuce next to happen la (liti 
0]>ponilK)n of Keos wben it is hoped thar itK parallax oiay bn 
deti-nninLtl otid tbo Hol.ir pnralliix hunce deduced with an accumry 
ofatlfant o'oi. Upposiltonin long, will liappen on November 13, 
wbeu tbt» dtbiAnoK o( llw planirl troni the I'^nrlh n-ill be about 
0*43 nt ibc iliiliiucti of Ihu Jiurtb (rum tliv Sui], but Ibo b<}ili>-4 
Goniinav to approaobono anolhiM" until nbont 1901 JnDiiary. ubcu 
tiKy will \m! se|iarut<.'il bv atioiil 0*515 of the Sun's disianci'*. 

ik*ii9ml pup<*iti Itki'i' nln-aily uppcarud rvlating tu obsurvnltonn of 
tbe planet, and, an v, ill bo neco from our report of the Aat rograiibio 
Co«l<^rvui-«, a uonnnttti-n baa boen appointed to consider thv bent 
UotbiHl of priKitduro. It uiay bu uxjiodient to wt down bun oomtt 
potntn iu tbe gLiimiitry of tbo subjirct, 
and in doin); ao wo nutlco du« m- 
ktiowlodgniciilH to a paper by Prof. 
Nuwcouiti in Aid. Journal, Ho. 480, 
frinn wbiob ihi- following diograui 
■ itii Mime ad<liliona in copied. 

Tbis dia};nun rtpreeent* tbe celov 
tial »pli«ru proj'-ctod on a plane 
pvrptiudicular to tbe line from u* 
10 tl»e planet, so tbat Rroe (the 
geuceiiLric |ioiition uiiaftected by 
Mrallax) i» at B, the oeuire of 
au) circk. If Z, be (he point where 
Jbe sntttb of any place meeiU tbe ipliere, and Z,B b« joined hj • 

• See OUemiory, vol. axil. f. jt*. 
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en»t ^irck, llie plfln«t ml] be muh from thi« pUce ftt ^ oa ths 
prolvfigntion of Z,E, eucb lliat 

whoTO r is the lioriiontnl par&IIfix of Broc Similnrlr from anotlier 
pbice wlioao zeuitli b at Z, tii« pko^l would bu tron al r, ubere 

and STippMing tbftl piiotdgnpliN nure UkoD Biaiiillan«oiulT' at Z^ 
Hn<) 7^ and ihc two jitiiii.'H supi^rpoM^d iu Midi a uay that Uio 
iniaj^-H of Itie »U,n m-ve madn to i-oincide, tlie two ima^ of 
Ero« uould bo at-juruUil hy thb tjuancitjr r/,. uliirh is tha 
ijuaiility, called the ilixpliuv^rtRDt, to W ineiuured to fiiid IIm 
parallax. The main ijueitwii (o he Aettled on arrsngioi; tlio 
prog^iome of wofb will probuMy bi> Ihu clioiw of lIi* pLicc^ Z, 
and /.and the tiim^of obtcnutiou to obtJUiia diiplaoeiin-nl mo«l 
fluilable for mea.iurument. An to an etliioAte of il« amount, it can 
be nadil.v aecn that this depends on the di^anoe between Z, and 
Zj, the parulInK ir, and the zcniib-ili-ianre4 Z,E. Z,Kal obM^rntioD. 
w al the beji^nning at October in about 15". and the mnTitnnm on 
Deeember 16 ia about iS" ; the Mniib-di^anoe naturailr miKbt Iw 
an luiii-lt as 90°, to that diipUceinenla nf 30" or 40" will often 
result from combination of observations. 

It will liA riuiiy und^NtAoij tlmt if tlio diazram h« tabim tn 
r--)3rr.<[-nt tlin oc!<otinl aphciv ns Hxtnl, /, <thi* tiniiih of m |>lam 
iilioiit latilud" do ) doccribiv a imnll circle, and inilnMl of cbooMn|t 
II «i-i>oti<l xinliiii) Z, fnnn urhieh to inaho obierrstions, it Mould tm 
■■ipinllr iMKuilile lo wait until X, i* at Z,' nax, and then nialie 
nbsKrvuliori fruin the Kanin place; or, a^in, tb« ohMmnlionH (rom 
diKcninl ntaiit^na hl-mI not i>i->H*KiarilT bomadft nmultaitEontilr, bat 
it i« btituft that tliej' »b<Mld bo mi, f»r if an inlenal of tiinp eUjMcs 
llif redueliitn will include- aji altoiirani>u fur tbe motion nl Ihfl 
jilane-l in the inlenal which it would bfi well lo nvoid. As iIm 
iibwrvalioiiit inii*l nt^oesMrily be nadewben the skvis dnrk, intba 
dingmin tb? doll«<d Una sbowa tb» lime of tuiniet and ■niiriw at 
iho beginning of fiorember — that in la oar, 7,, moiing in Ibo 
din<clioD of tliv arrow cro«<m lliit line whiyn ih>.> Sun it Hi-t'-int;, 
and af^n «h«n it riwu. It will b<> nolioMl ihiU nt liiis time 
t)i4i ptaiiel itt on Ibu ineridiiiri abotit in id night. 

It is pointod out by Trof. NV-Mmaib iliat th« t>lan*rt will Wvs ■ 
Irad on the plute, owinc lo iia |iro|ivr motion, if thr ta-b-^cope ti 
fiaiifd hy a star, and Ihal for thi* rnuiitii it Mill b» aiK ^iit^i.-mua, 
in otdi^r to avoid 'Trors nf RM>aiiuren>«iii, lo mtkv ibt- : nl 

at rifibt an^ln* to thw trail. It luay Iw lMitl<-r lo m. : , ...:iH 
ilMdra* K>iidtnK "'»*, M> Iliat lb« atan l«iT«lr«iU: but tbf point 
It thtt aaiiic iu billi oaw*. Arruu* arc dnwn abouing tb« 
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direction of motion in the middle of October mid tho middlu 

»4if yotTtnbpr : aad with nil tlicm) thin^ in mind it u |i(M«ililtf 
tu coiuiidcr 1)m! si<Mt suitable pluctrK for obsi^rvatioii about tbii 
time. 

At tWrniddleof OctoWrsimiiltiinpotis observations iilrH«'I»ingf«rt 
b1 16" Will Hfipari'nt tim<* (t,hi-n at 'A,') and Arer^uipn nt nlxiut 1 1' 
(ihcii al /,) uiil ^ii'v ft fnroiinibl" [lotitioii of t\m di*pliiri.-niMil 
with n ietigth of ftboiit 15". EuHliT in tlie month aimullnnrouH 
(^werviititins Bt JftMisicu and M'lilm, wliji-h aro botb in Iitli- 
tuile ulfout 15' N., ikt. ihi; tint- nil in'* d pince in tiii> ovening (Wft 
of di:i{;raoi) >tid iit .Miuinu in ilu: murni'ig (rigbt of di&gmin], 
would give an Rzci'lli'nt i-ombinittitm. A month latvr «uc!i oh.to'r- 
vatifloH would not b"- cuitabl*-, it would then Iw mora eipodicnt to 
make aimidlancnuR i>l»in-i'atioD« from placoe in tliQ tame longitudv, 
but MfMiratml in latitude. 

It i* tmj U> arrnngu cotnbinationii nucli m th>!se, and diogrmu 
can bo vontlructcd for other cpncli*, Vt'o tako another frota 
Prof. N«wcomb's paper, for 1901 
F«b. I, wh«n th(t pbnpt i« ou tho 
UM-ridian iHH>n aftrr niinMft. 
H It IK evident rbat it i* not pouibia 
^^(4 gc4 ft Inng di»Innco bt'tween tho 
^■Mfatu of otMi^rTn'ion 'A, nnd Z^, since 
^^^P pUoet B*L< abnut 6 honr* after 
^■Sisi-1. , Hrrn tbe mnximum dis- 
|>!ac«nient (niarly .)o") would bu 
tibiainni tiv oboTTing iiimijltnn(<on*]r 
from iw'i» oh»-rvntorii'«. nuch an IM- 
*ingf'»M and tin- (.'npo; hut in tbt« 
<UR tlii< din placemen I. would not ht 
tnncti inctiiK-d 10 tli<! dircotion of trail. 

Iiaailv, in addition to Tli« factors in tbo com abovA monlionod, 

Ibcre wilt barf to be t4iki>n into ai'count iho ijuality of tti« 

iiiiilruiiMtnta utiich oooh ob«er>'*tory coinouuidit. Harrard or 

An'i^uipn, wiih fin-cnuidt, Paris. »r Potadam, mi|;lil makf ■ 

ibtiiatiiin «'hi<ib on thi* a<XM>iint might bo moni «uilAbk- Ibori 

tttier nioro favourablu by reason of poMtiuu ; but lliiii i> a point 

> lbi> Uommitti'v to dwiiW. 11. P. H. 





Doubly 'observtel Afctrora and Fife&ath. 

UvuiTt'i tlie pr«KCt rear »oine important dqpttnt« obmrTalion* 
ot meteors barn been mnde. and 1 givia a •K'li^ctiou of 1 1 of Uictv, 
aa lliej aetm of spevialljr iuleimtiDg uharacttrr. 
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Oi.»i:iiriu*.~A. a H-. Prof. A. B. HttrM'hd. film^: W. R. S., W. £. 
B»ln, Undun ; J. U. R, J. H. Uriam-. Fanibwaugb : A. K . A. Kloa, 
T«iae*l<T i H. J. T., H. J. Town'hoitA -. W. F. D., W. F. Dmning. BrutoL 

Til* nirt«*r of Jaiiitarj' » wa* « QuadniilUl. On May 3 an 
A()iiarid (tho Hnt, I believe, whose r«Al jnth lins b««n dt^t^rmimxl) 
n'H weu with the usual Rreat length of i»UfM comiiion tu tlx) 
tneleora of lliat iliower. On July 19 and 1,1 ettriy IVraoidt wen 
n-corded, and the obwrvntiAn* mm vsluable n* pmrinf rhe po<<itifln . 
nf th« radiant at a period nbout t)in»i wrn-ki pivcwTing th» doM 
of tniuicniim dinplay. Frnin rorj nMul ohdTiuUoni of IIm 
visiblo path of thu PvrMid of Ju]r 19 1B1WJ9 by l'ro(. Ilcrnohi-l at 
SIcKigli and the writer nt Bristol, tha iwliant was indii'Hti-d at 
17' +50", and cli>e to the puinl 19° +51°, where lli" IVmi-td 
ceiiliv was deleriniaed at Bristol on July 19, 1S87. ThU in tliv | 
earlir*! IVrseid of which duplicate obsMraliona Jian- •■trr tictra ' 
furl hrom log, and iU radiant virtually setllM t)ie iiiMxiiivi n* tu 
tlM> approiiniato placi* of tbo e>nilri> of the sliower on tl>o daial 
inentiiNie^L II " to be hopod llinl »«tiir further tmrW Ponvidt ' 
u'ill Im' recorded thi« roor in the aWnci- of moonlight ilurini; thu ' 
last IvQ lujhtt of Jiuy, There i» uo rc«ion nhy at » fuiuni 
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pirrioil ne Nhould not Iwti- occumulatrd l}ir r«al nntliR laui ndiviU 
of P«nwrid* for eniry iiigbt from th« middle vS July to the inKldls 
of AuguiL 

A number of briMinnt fimhaiU )>nv<> ■Iri'ndy htan t<vn this yt^r, 
tint tbu tiWrvAtioiiii. mt ii ubojr, art' not xi^ry ennrt. The [irincupal 
onifji appetirvtl on ilunitarv 9, a' 5s*. -Mwvh aS, 8* _ji", M«y 5, 
S» 30", J»in« 10, 9'' io°,.l!ily 15, 10^ 13*, July i;,«''47-, Jul)' 24. 
10" 49'°. but lar^i; mi'luon wvrc DMni or I«m impcrfwiUy awn ou 
niaaj* <it\u-r dntiM. 

Bithopuon, BnfWl, 1900. Jul/ »«. W. F. DKtItKO. 



TAc AbtoUUe Number of the Chr'utian Era in the 
Julian PrrioH. 

A OBBAT clironologist, Joseph Justus Scalignr. who was born at 
AgBn (Fraiitt-JiD 1540 and who died n» Professor in t be UiiivcMJly 
of Leydeo iu 1609, founded with his work "He KnittiidaiioiiQ 
Tvni{)oruiu Lutetin, 1583," K complete and regular chroitotogicul 

In ord«r to facilitate tho comparison of datet, be introduced a 

C'oA of 7980 yvAn, be^niiing at a distant epoch from all 
orical events, and termed it the Julian Period, eiiber on 
nrcount of its being composed of Julian vears. or in honour of his 
fKtli«r Juliua C««ar of Kivn, on tliti lako of Garde, wbo was 
nhysician at Venice, Pndiia, nnd Agon. liy menns of ibis periud 
it i» iMFsible to cniiipiirv daU^« which rcfi-r to different eras, %o 
that It id only nwe«gary to know the iitisotuto numhur of each era — 
ihat is, the number of day* comprised b<itwccn Ibe be/innirtg of 
Ihe J ,P. and the beginning of ttw en in queMtion. If we accept 
the computation) of iho curly ctironoloeiBl* Knd churcti-wriicn of 
lli«6lh otnturyfor thesuppoced dalu of iheNslivily of Christ, we 
arrivfl at tho dale Di«. 35, 47130! th? J.P. The year immediately 
fullowiog. 4714 of lh« J. P., wai then CAllcd the year Une of 
Chri»l,or 1 A.))., or al>o +t, while the entire year 4713 J.P. was 
called the rear i B.C., or — i. Tliu^theoM chronologiila tiied 
upon the 15th live. 4713 J. P.. ns the commoncoment of the 
Ctiristian Kra — that in.tw the noroof iin enumeration extending in 
two oppoail^ direction*, — t and + 1, for tho calculation of the 
jrcnra before and nft«r Chri*t. But wtronomera. for grealer 
conveuieoce and simplicity of calculation, put back this com- 
mencement by about a year to o, Jan. 4713 J.P. This date is 
none otiier than the ^ixt 000.4711 J. P.. and as the J.P. yean ore 
Julian onen with an int-rcnlntion of one day every four year*, tbe 
4711. when ati compMed, i« comprised of 1178 ijundrinnia] 
M-riods of 1461 days e«oh (4x3654-1): that m, laking tlxi whole 
In'm the beginninR nf the J P. to 4713, we ounl i72i05Sdays, 
l^liia number, whtdi determines tbe Mtronomical couowDcomimt of 
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tLo era in thft J.P„ is ciilW the Absolute Num^r of the ChrisIbH 
Em. It convspmids lo tbe civil Aalv o.i.o. tiamely lo o Jan. ot 
th<t year lero. The suppoftt-ii ilal« of llie Nativity of Clirist, or xhr 
I>»ginning of.our civil era, occurred oil tii* 3S9''' ''■/ "^ ''''* **"» 
rear ; therefore it is evident ll>»t between tbi? two comineucoinpii 
(viz.. the ciiil sod the arfroninuicai) tbere is a differouo.- of o«« 
war le«s Itie few days from tbe islli lo the jirt Dec., wbich. for 
the prPMtnt. "e may i);nort>. referring to thwn a^tii Uler oa. 
Tliis difference, bomever. nt»d cuime uocvnfuHloii in t bii deaijiptaiioii 
of the y««rs A.D., becuii«e aHlronomers csU xero tbe yi^r — i, so 
that +1 in iho sauiH for Iwith calculations, and both pnxieed vitb 
the tame do noini nation (or tho years after Christ. Acconliiift to 
thecivtlralcuUtjou, tlien-fon:, tbee«|ires>ion: "One A.D."inii>liM 
the year that wa* iiexi bt^ii and comp!rt*H! after tl»e birth of 
Christ, so that the words " Nineteen Hundred " »i);nify that 1900 
years or 19 centuries have been euiupleied since tfae birth of Christ; 
tlmstbe 31st Dec. 1900 will be the end uf tlut liith centory .\.D., 
and the comnieni-cmenl of the xxth. If atlronomer^ starting from 
the absolute nninber, were to ci)ni|>ute time by ceDluric*, they 
would ueueMurily Hay thnt 19 Mntiiries liad eln]Med on jmt 
Dec. t!i99, or tliut i)n tliis d»y, which cormpondu lo o Jan. n/oo, 
the xxlh century bus tirgun. Thus itvcrj beginninf; of a hundrrd 
yi-nn exprtaied in Arabic niimcraU would lie ibo bef;innin^ of a 
century, and |ireciseI_Y of that o-ntury which takes •(» nuinv froei 
tbu Btiflifiu uuffl«ral'grvii[cr by « niiit tluii tbo Arabic. Bui in 
astronomy tha unit "ivnturi'" does not t!\U\, the jjnaler 
inlerrals of time b^ng computed in days. For this rta^oti thi-ra 
is in the Nanlicnl Ahiianai; u table of the Julian I' .'nod, which 
gires the number of days of the J. P. for wliaieier dole, tieffinniiig 
from o Jan. of the year Kero. which, as we have seen. conviii»ond» 
lo — I of the old chrnnolocista or to 471 jof Ihe J.I'. In front of 
the wro is the Absolute Number, then under the first bead comv 
the successive qtudtvniiiid jieriods, and under the second numbers 
which [gradually exc«ed 1461 days, eicefriing the quadrrnnial 
period 1580-84, where tbu diCTervnce ia only ■45> day*, vwtn^ lo 
tho Urefnorian Hefonn of the Julian Calendar, and eiccpling lb* 
quadronnisl jieriods fotlouin^ the cenlurial. not the hijAexlilr. 
years, where the difference vt 1460 owint; lo thf saino R«<fonH. 
Ken>. the sign or Arabic cipher, which siauds for " nai'Kbl," or ih* 
beginntne of soincthing, is also a si^u denoting pMiliiHi or plan-, 
that !>■, Ibc empty place indicated by cipln-rs. In the case of th» 
did dale 0.1.0 (c(|uiTalenl to o Jan. 4713 J. P.), xeM, siauding fn 
the plst'c of lhr> days, inditalcis the beipnniDi; of the year, 04 well 
as the mioin;; or Htill nncotnplcted days, and, »landtiig in the 

R)mx of tho year, indicates thi* misiiiis oiT still unconipleted y<«r«. 
ow, uritiiih' <hi" date in dectuml fraciions ot the ti-nr. up to th« 
fuurlli figure. U'» liave o^'oooo, and writini; the other date, ijlh 
Dec. 47 13 J, P.. lint dMV of Christ's Naliiily, we hate ©'■q?47, 
Tbe first (rM'tioD iuditalt* iIh- aitronomical commeDceminit u( 



I 

i 
4 



Ang. 1900.] 



Corraptmdtttu. 



817 



» 



tti« Oxnmon Era, whilo tb« seoond dm indieatM tlui dril 
euoMiciicement, counbe^l iram the tint, oainuiy from thi» Ix^nning 
of th« jrear sero. It ia eftsy to »« that tlii? auciind fnu^Lion nliio 
iailiciU«fl (tie eMct difference betweeu ttio two oninmonciimi-nLi, 
A iJiQ«renct> but little short of b wliol* (0^0153=6 inj*}, namely, 
oi the foar wliich separat«B tbo two comTu«iic«iiirint*. 

A. ABRTt. 




CORRESPONDKNCE. 
To tht Editon af'Tfu Oliervatorif.' 

Auffuit Meteoric Shoutera. 
■t.iMm, — 

A« t\w &r<ii>n wilt bo full on tho orviiing of Angn^t lo thi* 
rear, tho m-tximum of tho Pcnoidl is not likct/ to bo n bnlliant 
eiie from an obNcnntional point of viow. It will bo inlniv»ting, 
liowerer, lo iratch for large meteors and to rocord their jippurttnt 
i paths in the hoM of evciirtng duplicate obsprvntioni of tliu >uinio 
obiecta obaorv»d at other rtntions. 

For manv year* tho 9 Crgoids hum formed a very strong annual 
■hower rootemporary with the August pBirscids, but montilight 
will probably timice lliin ra'liant iii inoo, tlioiigh it coiilinmit in 
play tintil Au^^iut ii, and • fow of iu liitvr inrtcorii may liu 
M oWrv«ii, for tlit' effr-ct <>f th« Moon'i pn-iionro will grmtly 
B dimininli duritt); Ilia Itiird week of tlio montli. [ liaro obivrveil 
H tbcsu I'yg^iiids U follows ; — 

H RaJianl. 

^^^^ DM«. a. t. MoUan. 

^^^MVi6 i»\j l^-fi\\^. i\.. 191 +51 14 D.314 

■ i&9i Anj,'. 4-i<i ...... a9» +53 J8 

■ 1883 Aug. 4-17 391 +51 4 D.407 

H 1877 Aug. to-16 39s -f^S 7 D.404 

■ 1893 Aug. 14 194+5'* 

■ 1SS7 Aug. 14-ai '97+55 * D-4rs 

Uau iippeara to have been th« flrnt to ascorlaiii this radiaitt, for 
Ilia catalogue contKins a position at 295° +54° for AuKu^t 3-11 
from 156 nMtM>»(iS47-74). 

In 1879 Augiut 11-25 I refordeil j6 alow, bright-tnu'neil 
tatiion froni a radiant near Uraconis at nji" +6o^ Ttiis rkb 
■howRTof Draconid* liu,not nxliiliited any compivuotis actirily 
aioM th* date named, but it should be carefully lojhed for when 

' Bacllant of a do«Uy.ofa*Mirri ■hoollacMar ncorded at Bridgwatn- and 
SnMul, 

tOU ZXIll, S B 
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th« ppoch coiaw rouad evety year, u it is likely to be « periodkxl 

Uis]>ltty wliicli will n>app«ar -with conndersble etmigth at a futun 

time. Yours eioMrely, 

BiihopatdD. Briilol. 19CO, Jul; 16. W. F. J>SSSiS6. 



A previoia TqIoI Eciipse at Xavaimoral. 

QnTUMBV,— 

The question u to nbat wu th« prorioiu oocuion on vbii 
the shadow passed over Nnfaimoml oiaj occur to some of as 
vhowitDessedth«Iat«>«cl!pM tbviv. Asthatof i7o6M(rtii»tolMve 
gODO northmrd of this point, wc shall probnbtj hara to go back 
oiaclly 300 years for the daurod condiiion*. lo Julr 10, i6co. 
Uodcr what different drcumstancoa wouhl tbi* ba wiliMssed t>y 
tbe simple peuantrjr from that at 1900, «h»n it is reported tbM 
30,000 railn-ay ticltela were told in Madrid for cd i i»<>^«tTiraio aiita I 

The eclipse of 1600 was obwrvi-d bv Rrplor a* nn obwi 
of half the solar disk. Tydio ("in urc* Bciintek")altHiMiw 
nilea east of l*niKue, and oooaiderod tfao tnagnibiid* 5 
middle t^ 4'^i" It oocurrod the year before hta death. 

The oclipce of iS4> must have bona total over Hdadrid and 
pOHJbly at Navnttnoml; but as thia u-aa littlo more tfaaa 
30 minutes after sunriav, it ran hardly be rcckooad among tbo 
list of total eclip^ti aiailahlu for obscmation. 

IMplaA Ti<«»». Bridpcrt. Faithfully ywira. 

1900. Ju^ 9. S. J. JolISMX. 



sio matat 



I 



Edmund tfraver. 
QxsruatMS, — 

Or. Stukeley, in Ibo /^■/<m#j>Amw( Tro*taetimi for C754 
(vol. xlviii. p. [faij^apMks or EdmuiMl Weaver (whose avtioatnt^^ 
anco he bad made in LinoolDshire) as " a very ancomiDon gcoiui^l 
who had made faimwlf master in astronomy and was scareely to be 
Aoe(mnt«d the second in tiw kingdom," and adds that irliea bi* 
tables «'er« shown in MS. to llaTler, (he Utt«r suKpectt^d that 
he mint have M<en his own. Vet ildi>i» not appear tlut Weaver'* 
were ever published, or anvtbing of lii« except a short aeriea of 
Aiinaoacs (of which 1 ham been able to find only that for ij 
under tbc title "'I'bo British TeUaeotM," Is anythiuKuKHv] 
of this "uncommon K<miu*"? fJUikeley constructi-d a map^ 
the calculatioiia of U'carer, (»f the sbaduw-psth ol theedinaa of 1 
aS, >.€. 603. and contends atroogly fur ite being the edipae (e _ 
laoiily caJUd that of Tliales) vrhkh, according to Herodotus, ny 
a stop to a battle inipwdiug batwosai Ibe Medee and l.ydtana. 
need not again go o>«r tbe aubseoiMnt iuveatigaimia which i 
dedsive for the eclipse in (jneetion M-ing iliat of May aS, ».c. jt 
But it may be worth wbde to call atuntioo to the pcnitive 
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in which Stithet«y accuwa Plinr of error in re^nl to tlie date of 
this oclip(«e, though that assi^^ntiil by the latter teeus lo be per- 
fectly correct uSen tlie right CL-Upae is t&kea. For Pliny (11 isl. 
^at. ii. it) %»,j» tl>a[ the year wlieii the ei'lipae put a atop lo the 
bstlto was the fourth year of the forly-eighlfi Olympiad ; and this 
t> interwtiiiff at> a cunfirmatiou of the ifiew that the first year 
of the first Olympiad corresponded to uc. 776. aa Clinton places 
It. l-'or if n.c. 585 were the la«t year of the 48fb Olympian, and 
I1.C.584 the fimt year of th<^49tfa, 48 coupIeteOIyeitpinda would bavo 
etapaed duwie that which is reckouud aa ibe first, and 584 + 4x48 
= 776, Ttie eclipse I'urniijies therefore au iiu ports Dl continuation 
of the accuracy of the receitod system of ancient chronological 
dat«-s. Wearer, however, seem* to deserve great credit for his 
tables if really ongiiial ; for the path of the eclipse of n.c. 6oj 
mapped froiu thein by Stiilteley does not differ mucli (though some- 
what inoi* to the west, crossing the eastern Mediterranean instead 
of tlie northern R«d Sea) from iliat deri>«d from modern tables by 
UppolKT. rours faithfully, 

BkAbMh, 1900.J11IJ 8. ^'- '^- !'*="'• 



VecttUationa o/S Scorpii. 

OK!rTT.KMEK, — 

Thi> orvullation of (he aliovo-natned tiar Ivt night uru littl« 
affected by pamlUi here as compnrrd with Orcpiiwicb, though 
tlifl durnliou vtua short. Tlie dixappiuranci' niuit have taken 

Slace between 11*' ii" 50* and it'' 17'°, when a cloud comred the 
loon. Tlie emersion was well obaerved, exa4:tly at Ibo tow««t 
point of the Hwmi'b disk, at 11* 53" 5*. Pouvr used 50 on 
3J itirbe*. 

A slight interest is attiu'hed to (icoullnlion« of tlus *tnr from 
tlie fad lliat it is tiie Urnt one of uhkh nii orcullatioQ in tvcoriled 
in the years Anno Domini among lli» CliincM obaervation* found 
hrtlaubil, and iiublished in lbe'Coouai)«nMce dta Terns 'far iSto. 
The mode in which the Chineae have n;cordcd this hears an air 
of trulhfuloesst — 

"An. jj = 8*anne^ Kien-vun, 4' lune, jour •in-oney (ra ninii 
U lune pres de I'eloile I du Scorpion, im lunticre de U lune 
Gookait hi vue de I'etoile." 

The Moon at the time vnu nearly full. 

The Moon is also mentioned, in Ibc samo records, lo bavo oe- 
ClUled tbia star on August 9, 82 1, and on July 6, loot. 

H*lpla4) Tta.r.». Bridporl. I'ailhfully your^ 

■900, July 9. 8. J. JOUXBOH, 
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OBSERVATORIES. 

Oambridgk UsiTKBamr. — From the Rfpor! miule lo it 
OlnH^riatory l^j-ndjcate for tbo yatr ending 1900 May 25 «tt 
le.trn tbat 1565 obnenatiuiis of butli Uight .Wi-mimi aitd D»> 
dtnaiioD were Dsde 011 105 nights uith Uiu mcridun i-irt-H 51 
otwetraluHiS of nsdir-poinl, it) of colliniation, mm) iS uf iettL 
Tho alon observed weiv tho«« ot ili« A.G.C. Caiakt^io (Cam- 
bridge looe) wbieh required re-oWrvirig, bcliotnvtrr cuoiparison 
stars obM-rred at the request of Dr. Gill, and occulutioti axtn 
observed for Col. Tupnian. Beaidcs the*e, uWrvalion hai been 
1)egiin of a zone of Rtais five d«f;Teefl in bnmllli round the rcliptic, 
Ihu accurate places of uhicb it ia tbui^ht will lie b tuvful coutrt- 
Iributiuu to nstrunorD.r. Tliis work u uudcr tlic diaige e£ 
ilr. UrabaiD, nho has made aoveral little time-UTinf; impfovo- 
lueoU in ihe melbod of rvdiKtiou, and by their lue two computera 
liave beeti able to lie<ep tbe reduction fairlj abtwut vilh the ob- 
serving. The work with llie Sljee|Mh«nks pliu(o);rBphic i-tiualairiil 
now in course of conftruclioo. which is in eharife uf Mr. Hiukf, 
has CDDiialed mainly of experiment and alleratioti. AawnK othT 
things tli« Miirrur has bpcn ri'8il>ered, and Dr. C'ommou ha* ktuilljr 
und^aken to refigur« ibis. 

The Neinll T«l«sc<>]>« ha« been nsed for ob»erration on 109 
nights in the courm of the year. ThealnKnpberic coiuiittotu hsf* 
been, for xpnclrogniphic purpoatu, mucb bwtter than in the ttuM 
pr>-oeding yean. During iIm' tint two monthii of Uie ixirtod to 
which the Kc-pott refers the Brum Mpcctratfcnpv waa u*nl a« beforv 
in Inking photogranlM of stollar spitctni far (he tli-frmi nation 
of letority in tlie line of sight. Thi* M-riej wi thci connidi'mi 
coini>lcied, and (he sjie^lroscope, utiii-h hithfHu had a lirtxln pn*ni, 
WDM con^-ertod into a four-priaiu instrument, and with (hi*, during 
the Inot nine UKXiths, toi photographs of the spei-tra of bnght 
stars bare bMD taken. " Tlve omle 01 the s|ieclra ih appmsiinatrljr 
1*5 tenth-metiv per reToIutiun of tl>e micrometer, or alwut b tenth- 
melres per Riillimetre. Tliese are obtained willi a cainira whoM 
elf^'tit« foral lMi|>lh is about 1000 mm., and wluw api^rture is 
/'JO, and in Npito of thf fonneen iiicbc^t of ^law in Ilia total bM 
(if the priamH. KulRctoot light g<>(R thnnizh thi* priains in about on 
hoiir'ii <-i|iiMtii« to givn ipi-i-tnt of th« briglilist stars of densllj 
•iKKigh for ncciunle mentun-nimil." 

S peel m of (Ifieen stars, whii!h is the ronpleU musbtf Htoara 
fnr the special invmiigalion in new, hat> biwo plnMagnphnl. 
"Ii" '■'"' inlercMiii? rit.ult d"nTiil irooi the^e, the binary chanvtiv 
M ropelta. han alti-iitif Ixwit iinnuunoed. When the tpa>.nnMrO]i«i 
MS* ih*ii3vuiit(-tl for iiM* in Al^rr* during the n-l>p*^, a i-nnii>ra 
ua« niounleO on the ariuatofial in its pUc0 in ohirr Uiat rerlstn 
doiiblx Mora, and in jMitK-uUr Castor, ttii){ht be [ili»'oi:nir>hnl with 
ealarit^ tOMUjvt, as spectroAcopic ubaerration* at t'auibriilg« antl 
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Poulhora shoH' that periodic Ructuatioiia in tlie wpnrn'-ion of Die 
compoiivDU of C'aator with n ahort period of Ihrw (lay* n»j bu 
MpM;t«<l. Up to tbe dale of tliu Report, Juno 5, tlie u'culber 
IwJ beeu tmfa<oiirable for obiervationi of Lhi> kind. 



KoxAi. Obsektatuut, Caps or Good Hopb.— In hi* Import for 
(he year 1898 Dr. Oitl slnleil that the 34-ini.-li uliject-jjiais of tbe 
McC'l««n equatorial would have ii> bo rel.urneil tti Sir Hon-ard 
GrubbforKctiUcatioD of cvrtaiu faults. In bin Koport for 1899 be 
Btat«9 Uiat ii uas Mtut to Diibliu on i3((9, Oirt. 31. Sinte tbat 
date Uie 18-iiicb guiding telescope lu» been iu«l for iii!i:n>iiiet«r 
observntiouB of doublo siars. 

Tlirt iie«' Transit-Circle Ohsarvatorj' liaa mrt j-rt brt»n reueived, 
and Mecars. Trout-iitoii & Simms were a^kivl not to fonv-urd the 
iiutniineut until tlie building uas vtiippnd. The old traniit-cirdij 
wu UMd vigorously during tbe j^cur. 9450 tranMim having bc^en 
reoordedaud 11947 otioervaliontofEciiith-ilnlanL'K. Thr»-u(iin;il<'t« 
tlinnieridiaiiobservatiDDaof (bffitandardStacHrciiuin^ rortlitiCbpe 
Yioxve of the Astrcigrapbic Cataluitutr, Dec. —40* to — js". With 
tho beliuQieler many olnerTatioim of |iu»ilioii rulativir to oompariaon 
Mton have b<^*n made of each of (lie major plaii<^ts at oppuMlion. 
The nuiubec uf complete ueaaurea of Hars wiut 18. of .Tiiptt^r 40, 
_of tjkturn 10, of Uranus 49, and of Neptune 33. Sir David Dill 
tjrs tfast X aingle let of luch m»siire» gives such sccumi'y thiit it 

iwceasan- to lake special prccautionH to ecjureadeouatvactrurai? 
in tliepubitiofiiof the comparison atara. To thiaenil a heliometer 
(riaiifiululion of all ittv slara usud will be made to auppLemeut tbe 
iiicriaulu ob»err«iion» of them tiiadi' at other obaervatoria*. 

Ton the Aatrographic Oiart. 151 jilut^s, evei^' star being repre- 
Hoted bj three iinagos, e»ch of 30 ininuiea' eipoiure. have been 
I 1B4 ruTuion-ratalogUQ pUtea have also been \ak.v». These 
i'tlon ptatM are a Kcoud seriea to rvplaoe the Srtt. which 

.H. Aatroiiomor Cliinki it expedient to make. One hundred 
and Iwenlj-xix platen hare been measured. 

Tlie vulutues published recently by tbe Observatory and the 
ftate of the gwdelic work under Sir David's direction were 
detailed by him at lh« meeting of ibe Itoyal Aatrouomical Society 
rttponed in our Juno number. To ibis it maybe added that a 
Survey of Cape Colony and Uriti«li KalTiuria miu)« by Oipt. Bailey, 
K.E., in 1859-61, has been ieiise>l, aud the new work is in the 

r«M. 

Four members of the staff who are members of the Capo Voliin- 
lr«r Artilleri' have been called out for service in the war, and tbia 
liiw neeeasarily increased the duties of others. Sir David Oill 
i-ipn-BiH-H his apprecistioB of the elforta of his slaS and •'pccially 
mentioos the rolantary help rendered by Mr. Iiuies iu coiinaction 
with tbe Cape Uurchmiiaieruog. 
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NOTES. 

Co«irr NoTBB. — In a recentlr pnblished voIuim (toI. mii. 
part a) of the Harvurd ' Aniials' Prof. Pickering Iim au intensnof; 
diacussion of the pbolographs obtained uf 8<iirt'H Cotnet (iSyt I-V 
Tliia cotnel was one of tlie mast brilliant of Che laat diiPOKle. and 
tilt! )>li«luKni)>b». of M'litob nine are here reproduord, ahovr miH-li 
iri'i^tvotinK detail. Tlif head appears aa a large oval, while cbt 
tail i-ontiiata of numerous aleuiJer straig^ht rara divetgiog libt 
a fan. 

The tail ia stated to hat-e consisted of two parts, Ibe inner, 
aprinf int; fniiii the niu-!pii:i. 'helnfi orcr 20" in leiiKlb. aud oou- 
mating of two narrow, briKlit, ubwlutdy Mraight rays. 

The outer 1m1 sprBnj; from the onltrr <>nrelope of (lie bead, was 
fainter, sliorter, and more divergent, and marked by deep and wide 
rifts between the rays. In fact the sinictum of tbe comet 
re«eiubt<!d on a smaller scale (liat of the su>tail«l cooiet oC 

1744- 

The pholoxraphs of tbe inner tail showed periodic chani^, 
wKieh Prtif. f^ckering explains by a rotation of the euniet about an 
iixia Icmgiltidinally t)iroui[b it. The indicated periud of rotation 
WM about fuur davH, atid this was roiiSrmed by photoicrvphs lalun 
by Dr, Wolf and Prof. Barnard. It ii pointed out tlint Diiolnp 
suggi'ated a rotation of tlie cuinet of 18:5 in if)J botin, and BosmI 
a rotation of Ualley's Cora<-t in 1 10 hours. 

The rotation in exjilniued by Hupposiiig the jeta of Ibe tall to bw 
eW-tncally mpell<>d from the Sun, in which nMO their mtitutl 
repulsion would H>t up rolatioii of the kind ilescribed. The rotaltnn 
would be in one dirvction to the norUi of tbe San'a inagii«iic 
equator, and in tbe other lo the south of iU 

A bright region in tbe tail shown on some of the April plintn* 
sraphs VTM catvfully measured, and its dtstoiwe from the iiucbui 
found lo be : — 

April $ 570,000 roit«s. 

.. o 1,560,000 „ 

>. 7 j,6So,ooo „ 

.. 8 6.460,000 „ 

.. 10 16,000,000 n 

Anuming tbb remaion to be due to aoUr ivpiiUion varying; aa 
the inrerw «>quaro, the repulsive foree it comuutal tu b>- 39 limM 
the grantationnl force. This hrifiht n'frion Mmwrd lat<-ral u»itiou 
agreeini; with the rotation in about 4 days already n'fvrTiiJ to. 

Kvfvrring to Prof. I)n>dioliin'a Ihenrr of rouiela' laila. It k 
doduwd tliat tbe tail* of Svrift's and Boraaiii«^Qu«tiiNvl*a C'>m(0 
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ir«rff eoiD[ioMd of a subrtanoe whose deosity vu Icu tlua lialE 
that of bydro^ri. 

Tlwo folinw som^ remarks on the surora, nhicb ii mniiiilered oa 
B tail l<j tim l^rth, pr^Klueecl in the nune nisnnrr u thoM of 
COtnoN. Krom the auroral analogy Pn>f. Pickeriiij; titinha it 
probabl« that cornuts whivh pam perilietiou at auit-iipol maximum 
iuira mora ohancu of developing a fine tail. It «i!I be ntinemberiMi 
ihat Sf r. DnTid Packer loiiie year* a^-o wn>t«f a psjii-T iii which h* 
slAlnd llial brinlit' cuiudU wi.-k mure fre<iui'iil at jiun-sjiot inaxiiiiuiii, 
and till*, iE it b» a fact, would be oxplaiuud by Prof. Pichoring's 
theory. 

h. bright roTiMit with a tail (h 1900) wa« diHcovcniil by Brm>k«at 
G«neva (U.S.A.) on July s.i.iu [tlaee on July aj** i8*Q.M.T. 
beini; R.A. a" 43" 40', N. Dec. 12" 30'. It w** moving 
Dortbward. 

It wss iadepoudoutty diaooretied by Bon-clly. 

Ehmflnta and cplutiaerts for Berlin midnight, by J. Miiller. 
T 1900 Aug. 3-30 Borlin M,T. 
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KOH Pi.i5CT N<nTji.— Signer jrilloMrich bas coniputi*d {Ati, 
" 650) DOW el^-mpiit" of <433) Ero« with the aid of the recent 
'■IniiB. Applying pert iiri»t ions be d^lucea the following 
values Tor the oppositioiia uf 1898 and 1900 : — 

Bpoek tM ovulation... 119! Auf. i'( 1900 Ool. %v% BM-liit M.T. 

M MS" »r (♦" P*" »s' r 

ir u ■*> " 1 ■*■ 9 59 

M 77 M »9 'T7 )9 "I 

a ....- -— }°I }> 44 30J 30 l> 

I ~ 10 «t >9 "> 49 11 

^ »~ ri {s 6 11 1> l> 

^ loii'-jjo lois"""?! 
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B.A. 


K.J>«. 




B.A. 


E.IIW. 


, '9«>- 


h oi ■ 


* 


1900. 


b n I 


• • 


July II 


1 30 41 


19 17 


Oct. 9 
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Sept. 19 
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) t 21 
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The planvt i* nenrert to l)>o Edrlh oa I>ec. 36, wWd its dntaao* 
i* o'3t46. Bud purallu a?''?^- 

.<l*l. Jtmm. 483 conUinN k paper br Mr. H. X. RuMell on tb« 
greitt iiK^ualitj- tif Etm vmI ibv Eutli. lie fiuda for the per- 
turbfttion in in(«n longitudu of Broa 

+ 747"»>n(7?-4?>+ioo''«n(i4j7-8y'), 

where g, g' are the iikmi anoauUiaR of Bros >nd the Earth. 

Th« poriod of tbe flnt term is 41 '34 ytsn,sniJ th<? irhole mife 
of its eaert on the planet'« plftce u *reo from thd Ilnrt h in amri* j'. 
Af« mny thu§ hop^ to eventtiallj dcduoetho SunV parallsi hv tbn 
imlhod with tn*ater acciuat'y than bjT aojr olhi-r. Ttic rptuUt 
Civen aboTe ore onlr nm>roainiate, a« anrnv atibrovUtiooa «en 
introduced into thu calpulatii>ii. 



PIsDi-t (444) hiw been uamvd Oyptis. 



A. C. D. a 



A MvrEoaic Thkost op tm Giorotcbbtr.— Of th« wamj 
)heorieetl)«t have been put forward to accoant forfbopheiiamMKi 
of the Qegenachten, »everal ascribe the light to the tibtetievof 
Bteleors or aateroids. Die la>(«l reeeatfh of (hi* kiud U h]r F. B. 
MoultoD ID tbe jitlmtMKitttI Jotintal for 1900 June 14 (No. 4SjK I 
who attacks tbe Rabjed lualbetiatJCBllj. The maihcnistin raiiiiot 
he well abbreviated liere, but the scope of llio l^liT <'»> be juilfi' 
from the fdloving extract ; — 

It 1* proptwcd u> tb<nr iu tk« following Mnpapha UiM ll « f it li Ibr 
inetwm U> DOTti Tor lonf jmttoit pi tlioa in iMTieiBtl} gTk (Miat in op|ianliB 
to ihr Suit, and ftbwl 40>/^M ibIIm 41«taal fMn th* Ekrlh Ilit auoaiflOB 
trlU ib-n be >i«d«. u brbif n mnoMlk h^'Olbwl*. Uut (ha MHrvn irninat 
Kraiiml ibu polal or* (uflciMiUy naiuaroua (ooum Uib Eunt gtffa wf Um 
OMMHlMa I); TcflMliac III' l«lii nrUwAn. 1 

Tbe q»«* anxnid III* Sun MoiipHj bjr Ifa^plMH* ffniii lo t» tcMotnt vilkl 

tka U(» rrofnaer H. A. Ktwlcin nlvuUlnl tW Mb BiiUiw.' ' rlial 

Edftb'* atmMpbnw dally, TV^Mtai to h« tlw («ii«r afilivr"! unM 

llwj dniiiUltweniinpMandilMifvjid Ihptulof Ilr«oli'*oMBn iii iii< . - •-«' 
able ^uievr •hourn (n BvMnra vuinnii phoi(«Ta|>hi of ikt* «t|^i I r 
okMnatloaa tbagr hen baMfuiud to m«e with vlilalj dlftfwU t*ltioi»-.kkJ 
In vntj dfaeeliM, to thai esMidariaf tbMT rouaUMS MUMbH* l> doat aol Mr«iB 
oar liiia|lMlliii Hrfoaalj ta npfioao thai a (tmi nmltiiiaJa xniU 1 
tkialtr «f tbo eapoilllon pulal. and b* b*ar •»o>i<h annr of tb* tnp 
itiii CMtdtlMiu K) tk»l Umt ««wU naatn Uim> (or a 
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IUb bj^iolbMi* ciidMtJj explaini qualituivcty the nlBbluhnl pbcnompoa ft 
Uia OfntiNtieiii. QiunuuliTBt; Ui« nuHtion ttmat to be brjood lbs jicmr 
of iDalbcinatieal tmtlnunt, uid indilidual jiid^enti rrcftrdiiig the I'QiRenc; 
of tlM theory ■llldtiublleMTary xidalj. 

Art«r tiiis follows ualhematitnl investigation, which obowa 
ihttl meteora are cupturc^ by lh<' Earib and c:oii)^>gnte in ibe 
BMliatal band iu upiioait ion tu thi- fitin, that Dieir urlnta are 
UOMablo and hence a umiliuuii.] MujipW i>f tnatcnnl in iy<:|uiri?cl. (hat 
if llww aie Ui« «ause of tl»' Qegi-niichriii, it !>li(iiild haw a moiitlUy 
OoeiiUtion in loii!;itud<! iw ubeitrrvt^d by DouKtns.i but Jirsn itirili-nt, 
fend that thti oacillntion iti Inlitudn v tiuld Lb uiotitbly iuiit«ud of 
yMrly, as tbe obwrvatioua ui^ui to iiLdicalc. 

7li»p» !■ niiodjiT [iliiinoiiintioti of 5 <tnkitig cIiBrncltr »bioli hM b*m oli««rT»d 
\j Jlnnmnl n\'iin- n> fai na 1 mn »H:nrr, It ii (linl tlic UoecDtdictai UDttrrgOM 
marktd i'hnii|iri< in form in n i'oiii|iariitiTplT ■hod lime. lie Ltuobtrrred maay 
tunc* tbot it IB large nnd round in ^eiiU^mbcr ncd about tlto lint of OolobTi 
bmniiiig iligtlly elongated bt tlit «lli ve ilb, mill kti iiiuel; t\,mga,\tA by tbo 
ICtli or I ill), and a mere >Melltn(; on tlip liidiiu-al Uiimt hy llm lilllt. 1 do not 

Creltnd 10 luangn a dUMi for lliia iibfiioitirii'iiii, ll <Iij<> nor, lioouTDr. nrcm to 
» nOcvMMnly contradictory lo tlm Ihiurr <tt Efii« jtipt^r. »in<v \hr *lmfH> uf the 
Qv^HMcbfiin would drfwiid up^n llir tiiirktint ni thv imlmi^l ilinr, a»it if Ibe 
oppMitiOH poiut idiualil paia Lhr^uijli a dmoe lueUohc itrvuiu it, luigtii ubiinfO 
ila fofdi TM7 npidlj. 

Aft^r having wrilteD thi» memoir and sent it to the Editor of the 
A. J ., Mr. Moutton bad hia alli-iitiun i^lk-d to llie fact (hat 
M. (lyldcii bod, in Tome i, of \hv HutlfHn .Itlnmomi^vtt when dia- 
ctuaing tbo Probiom of Throe Uoditre. made tbii very suggestion 
M ton ]>(>»ibleaiiiii0of the Uegcuschein. The coincidence of idoM 
of two ciniiirnl mnthotiinHcians gives weij^bt (o the suggMtion. 
It is. {wrhapK, well that Mr. Moulton was ignunuit of (he exislcnioo 
of tbo proviotis raotntnr. 



CoLOUB PiioTOMBrnT. — Colour photometry ht a subject tbat 
Sir Willtam Abuey has made bb own, and iu his taat commuiii- 
cntion (o the Hoyal Society he dMcnbes a method of Mtinialing 
tlw luminosity of coloured surfaces that is especially applicable 
wb«n the Bourro of liti'bt is a large surface, such aa Ihe sky. In 
' Colour Photonielfj-. part iit.,' it mas bbuwii that only one ray of 
tb«* a)i«c-(nitii, a r recti is b-yelJow. progrewed in luiiiiiio»ity at Ihe 
MBio rate OS «!]ite Itfiht. If, for esample, red, (•reetiisb -yellow, 
blui', and whit<3 lights ar« iDad« of e(|unl luniinonily. and tbo 
ill Utni luting' beams ore siinultaneouaiy and ci|ually nducvd in 
intvnsiiy. the luminosity of tbe red will dimiiiiih ibe most 
npidly, tbatof tJie blualbt* teast rapidly, tbi; other tworomaining 
vqiial. 31oreoTer, the colour dimupenrs more (luichly than Ibe 
luBiinoaity (except iu the case ui pure ml), toiidii>|; lowards 
greynass, so thai colours ot feebla luiniuo«ity ar« more easy to 
inatcb Ibui briglit ooiourf. Hi« new methodof colonr |)liotooMitiy 
U UmmkI upon these facta. By m«ana of ooucentric rotaliag diK-Si 



836 



Nottt. 



tKo.2SS.l 



vhirh tmr, whni iie«e»ftrTi slit ndiallr and Interlaced, Um 
pntportiini of hinck &nil wlut« thai nuitrbv* first a grveti and tfaea 
> ,vrl)i>w dim! tx tlotermiHeJ. The comMrUooH oro faoiliTstwl bv 
ubwrrTingthurolBtineiliaui througfa a"UM;ktraDiip<irent mrdiuin," 
■ui'b lu nn u ns tot iied developed pho(ogfm{>)iie fiiro, which may be 
*ci dftriKO that the eolour pmctioslly dutnpposn, giving (ibce to > 
dull KTi'V. Tbo nluu of n red disc is oiiiMrtBini^ hy iut«rt)iniiig 
it wiln lac sjvua and blue duH'H to produce a grey, uhk'h it then 
niAlchcd wiih Ibo black and wbtt«. Thuit, baviiii; llin» sUn<Utd 
colaan of knoim valaes, ibe laminotttty of &iiy olfaer colour can 
be flJHwrtaiaed by aabttituling a dino uf it for one of tbe ■taodard 
rolouni to ]>rodui:<^ a gray, and malebing tbe K^^y aa bi^ore. Tti^ 
mult* givMi by tliiti method ufire« doaoly with tbtMe obtuincd by 
Ihi! nirttiwl ;in-vioualy dimcribvd by tlie author. Sir Williaiii 
Abiiry lias in tbi« nay dL-tomuiMid tbu lumtnoutina uf varieM 
oolouivd HUrfaof* and caloiiliiteil th« ain<mnt of bUck iHvmaaiy 
for 4-ach, ao that they shall be reducrd to c<|ua) lumiooiiity. He 
hiui thi-n prsnared a disc dividml into aetcral annuluH-a, each 
])Dtily oulouroa and partly b^k, m tbat when rotated tbo whole 
appoan of c(|u»l lumtnuflitv vben illuminated by (be light for 
which it is (nlL-uIarcd. ^y the sftleciion of auitable colour* 
audi a diic i> a vrry conrenient and effective tc^at for any defect 
in dther thp col<nir aoiwitivoiiuaa of a phutofirnjihie platv. or in 
tbe coloured »i;r<'cii uned to compcntate ita inlK'tent dirliciuuciei in 
thia matt«r. Fur lite rotating diac, which in tigually lurainmu 
tlirouglHMil. will gtt-e, when tbe negatiie la ilereluped. an imago 
of «|UKt diMiMtj thraugbout, if Ibe aenaiiiie plate and coluur 
■creen are pruperlj adjuated to each other. £l''n>m Aiitarv. 
1900, JuSy 19.] 



I 



4 



1)H. llnAMixAR o!( KDtnto OsATiKoa. — Tbe 'TranmeHom of 
tlM A8tn>non)i<wl end Pliyati-al Society of Toroulo' always cvnuioa 
a great deal of intvreotiiig n-ading. In the roluroo for 189^ 
2djr, Tbo*. Lindsay coolinuM hia Hiatory of tbe yauiifal Almnmm, 
with a chapter ou atar-calalofcnua, girins a brief acoount of aone 
of tlMW (not Huch an exbauative lint a« Mr. Knolx-I'a ckiwic paptr 
on tbo aubjed in (h« Mtmoin U. A. S.\ fram Hipparcki 
Maakdyui-. Tbu Society muat bare had an iiiterMting 
on the orcoaiou when Dr. Bnaliear ma tbcir guoal nitil %\. 
tbein about the method of ruling diffractiaii gratingn. 




The Dwiir'* mawk* rdatiag to ihp diamond p<'iol ilwlf, ••: .. 
riding. w(>r* |i*n>(<iilarlf laWiaMinc. It waa wifl iJiit all :',['■ <r 
dliUiug eopnv an a Ur bid for mmom Io *urk upon, Iwt Um 11 au ttrma 
■bowl uw diaDiuiid. Vor iniUuii*. ■ geni may b* HloctMl Klueb, imihr tW 
lieroMOp*. hM jart llw l-iinl rwiuifwf; it ji trvd >rj f.iun'l <iuJ.m •«»». 
UMilUMond iBMj nvt, b]i "ueb laiiaaacwn b*i|ic>l» \<»mi 

of clMfaM jwH nclit. Mid yM II nay *or£ :- >.»«r. 

Witbot* olwiiifl aay Uxvfy al all, ((atfil tbat II m-a t J to luui Uut Uiatv n 
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jail Dii« rrjvtiil. poiwid upnn aiuilliiir, nliK'li dixa tb« msrkingt: bill (iiia may 
ilrup all !>jr WMr, >nil *Utic»ij(!i Biiolliiir crjctal ii tlietv. Ibu ETFiin«> o( Che 
•|i«cin ii dMtrur«cl m ttifil luumonl fur liint |>1aIo. ^n iiitDrenling oircuiD<taiiM 
<*>■ rdaUd in mnncotion *>t)i ihn work of Iha late Praf. Bi>gL>r*. of Msiqa. 
Il kppoir* that Or. Rog^n hail KOuMOOled hintJUtf to tlw miaad iniilo bj the 
dlUBond poiac lecblv u ii ww, vbtoi niltlDg (Iia liiia. nnd Im w«« abla cc tot] 
•bea tba iiuuhla* won norkuin iiraixrlf . and miild ilcte'l llin rnrit niiinival 
«-h<a lb* u0fi>ftitiiA£f> o1iiuij(iiiff of k rrjtUi hjI^IjL uouur. I'lip trutu uf 
J>T. BiuliBkr'* nsiiHrU wvrg Uotrlf p«>rn-iT«d wtifu ho tta.tnA ihiA (ha 
asamtrcml (*liw uf a Br>t-cU« iltlTnii'lian grating a nenr t^taoxAj an 
^uiTsletil of llic titne anil Iftbour and inirTjr eipnidcd iipon Iti oonacraction. 
EBall gntingi, bavertt, mar be made. Um oomlnoroul valua ot ntbicli data 
uiure Dearly approooh the n*! Tnlue a* rooutacd b; ihn onariff u|hmii1(i1 ii|iiia 
ItwiD. Hm iJootur'* obamcwriillc ward* ner*. " whou n iiiati ba< riilvil ■ 
parCiet giMingi tlien i* no inoru ouncril Itft la bini." 
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Tbk Obkat Ukat axi> Drouoiit ly Jclt. — From reports which 
hare bMn ptibliahed in lh« public press it would apjHuir tlial u 
lieat-wave of esceptioual MVerit}' hti* be«n expfrieaceid duriiif; tlio 
past month in tnu prindpiil cootinentftl cities, and, intleMJ, 
lliruui^liout the whole of Europe, ti^irnilfu- rupoi'ls reiicb ui willi 
n^rd to the prevalence oF exi.t!ption&l hitttt also iti Anmrioa ; aud 
that London tias not beeu ^xoinpt from thi^ viMtatioii the following 
faols derived from ttie records miuntaijit^ at the Boyol Observatory 
will avrve to show. 

Tlw eariitrr part of the rroiitb in Wndoa held out no imiuediate 
prospect of g>(i»t &'id vxoirplii'iiiil Marinlli, bHiig, indeed, vervruol. 
wbiUl. up to tbi.' 6lh July, niin whivh bad Cnllen on three daya bad 
crwlitod tbv month's rainf&ll with o'^6 iiich. A proloogt^ drought 
Umd eet in, which W[<-d without intotmi^-iinn for twenty days, 
aiid which wn« accompiuiiod. uftrr tbr tolh July, by very hot and 
bnlliaiUty HUiinr wvuthrr, tho ilroiiKbt U-ing fliuUv broken up ou 
the sftcntoonof tli« 37th July by a *uccc«nion of violoiit tbuiidef- 
stOTBis, which yiuldrd a n<-lin»iii: minfall of o'84 iuch. Uurinc 
Ibe eighlort) diiya iocludnd h'^twucn July 10-17 "*^ reoordea 
Bunshine nu)»iiot«d to 203-6 boum, which ut no l«a* than 71 per 
cent, of Uio pot*ibl« durntion. On ilia loih the rt«ord amounted 
to 15*3 houff, which \» oqutvalent to 94 per ccnr, of liie poesibin 
amuuDl ; on tJi« i ith tu 1 5-1 hour*, or 92 j p«r cent. : and on the 
151b to 14*6 hoi)r», or 93 per cvnt. 'The bcAt during Ihia ponod 
woi pheDomeiMl, the maximum ahndtt Icmpnruture nxcvnding 80" 
on fourteen day*, and oxc-vding 90" on four of tho«e days. The 
higbeat recordnl »ha<le<t«aiperaturv at tho Royal ObcorTalory vim 
9^0, a tvinpemUirw higlinr tbnii any recorded in July in the 
preceding ci^httwn y«ars. In iSSi » uuximum l4iaip«rature wu 
rwurded oa July 15 of 97*^1, tho higbi-nt on iword in thefioymr^ 
1841-1900. In 1868, on July 21, Ihore wa« a tfnipvnilun) of 
96°' 6, and on 1876 July 17 oiir of 94' o, and thcac, with the 
Ivmperattiru rvoordird tbu year, are tli« only indaucu iu July of 
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(empenitiirei rvacbing to or exceeding 94°. The avenge namW 
of davB in JuIt. from 50 years' obaervBtions, on which the tem- 
penture ezcee^a 80° is aii, bo that the Dumber eiperienced tbii 
^enr (14) ii remarkable, but haa been greatly exceeded in 1S59, 
in 1868, and in 1853, when tht^^e were respectively 31, 30, and ig 
eurh days. In 1868 there were lire instajjces of tempertfnrea 
exceeding <)o° iu July, and in 1881 four inBtancee, so that July 
1900 t*ke« rank with these years of exceptionally high recofda. 
The mainteuBuce of high temperature during the noctornal hoars 
ia another point of interest as marking the exceptional chanctw 
of this period, and it may be noted that the night-tempeiatura on 
the ajra did not fall below ti5'''3, which is an unusually high niitbt- 
tt>m|>erature, and has, indeed, bt«n exceeded on on« occasioD only 
in the prMvdiug 59 years, via. in 1873, when the minimum tfliB< 
)>eralure u-as 66°-i. Finally the mean temperature fw- the Mgkteen 
(lays July 10 to 37 was 7o"'8, being S"*! above the avcngs. A 
similar period in 1868, extending from July 11 to 38, pm a mtma 
temperatuT« uf 7o°-7, and a period in 1859, extending bam 
July 5 to », a mean of 70^*6. 



A Vtouar Pabadoocu.— M«Bltoii has ben 
cwauo't* [>f a i;vdUmii>u — a itufcssor and a naAml 
!)• v%\ia himself — «hu haa qne«r iAna of tUa^ Wka V> 
ImI h««nl oj him ho ns tkrMlenw to |iusaM<i tka fldkagl' 
Hranl ^4 fN)rtsiiK<uth becauaB tlw chaMTM ««v taagk* tb* tha 
Eaitk IS not Alt. Ur oo« s wa t* b» w w rr k J abort Am aakr 
(Wkfxw, ivr h» naast vmdtntt^ ham the M.vo am ha^ tW I 
«i:^ is *o Btay tiaei kccw. He ikprefu«« 
aotoattaaMa im »o nacvrtaia 

hm** hnn mr4 vtih 

tk» :— - Xo«» <j( j«r ' _ 

<aill atM- «r tiaink «r HI «al» aa avfal rw 
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PaoM AS OxroUD NOTB-BOOK. 

Pn-n-R-n ! But whnt h^t formidahU f Tb!nk of & Coiifprence 
in F«ri» whnn even RB»umiir apjiroachei 31% n^iriiiidinsc Ihc ptwr 
forai^on wlm Km bjr t'aliraiibuil lantttlitinKlr of dnlicioit.* ico itnd 
snoK' ! A Conftrencu uii s*&r plmluj^piiii 7 It in moro liko 
9ii*lunl rrxmrimenta oil the absolute nulsr ti<'mpnrittiirt!. Can nil 
thi« hunl indctnl come from tlio Man, i>r hns *ornrthinK gonn wmni; 

down lidow and 7 Btit it \a too liot to think of ihiit: let u* 

rather mn^dor llm datit of the noxt chan<w nf somrrthtng uritU ir« 
in it, and mrsmvliile sr-lrct ri>r obsarvntion somi^ ono who is 
obnou*ly fenlinis ihe heat mare than oiirnclvt-* : for thii i« a 
maticioiiK but ^nuiTi« ei>mfurt, and IIktc nro thusn ovim from hot 
ctimatvn who am clt-arlr ii<iffi*ritii; am] nmdy to acknowhtlgii tliAt 
Paris bu provided lonn'ihiiig itpccial fi>r thi^oi iudepctcdi-ntly oF 
the Expooition. I'rat-lion cIolm not alwayii hi-In oui- to iH-ar iKtat, 
St least thin ii my fxyiVKnea. I nmieralxT mien vie wan: on iho 
war to Indiik, and it hfgnn to ^'t a lilllu warm in thit Rn] S0.1. a 
H^entleman on Imnrd who wa.i rvtominic to hix native Und astuninhod 
ua by sitting in the xmohin^-room withhin Hun-hidni»lon, dnnlaring 
that if bo tooW it off the Sun irould pour down on him thmiigh 
Ihe Toof (a ninre 3-foot of wood), and give liitn siinatrokp. Thoso 
who kntfvr th« factn bolUtr tlian 1 did were not nnrpriAod. Thoy 
explnin<>(l that at \m own hom« he woutJ havi; puiikahn anit 
tRttioa and ihiriKfl lo help him bear the heni, ami thuH wah quit« 
unwell stoni'vl to |^ppl« with it ueat. If btt had had to attntul 
a Confrrence in a black frock-coat, it would probably havu killed 
him dead. 



Brr llie blo^-lt roat lias beeu Uid aiide even at tlie Oonferenoe. 
On the first inoroiuK tbe courtrous President oponed the pro- 
ceeding bvgirint; un all leave to come urithout itintbisexovplional 
weatlier; and soiiie of ut who luu) cotno without it already would 
have blusli«d if ue oottld liave got any redder in tiie fom than ue 
already w«ra. Th« President addre«sed a numeroij>i galhcrinK : 
tiiere were 40 Rood men and true l» he«r bis openiui; remark*, 
tbooKb we niued on<» or two well-known faceo. One of Ihe 
ahaentees (owiiiK, we were mny to learn, to ilUliMlth) was 
M. Conner. of llelainxfors, who Imd b«eD M. Trepird'a co-aecretary 
in iSgti, and whiMe pla» must needs bu fitlv<l. Kemerobering his 
virtues, .M. Ta<x'hiiii suASi^t^d that wo ahoultl lenrraent him as 
aMrlr aa pouibte, esp^iitly in namo, by sabatitoUng H. Uun^r i 
and tliis Kintal proptMlion wm at one* adoptsd. 
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GxKlALlTT Kitd hkrmfliiT havi> I>ecn chanctotittic of the mtititin^. 
We have mnna^d to rxcluilu the bent at any ntc from lite di»- 
cuwioDa. It i« Iruv t.hnt cmn pro|i(i9Uioa gravely profNiunded wm 
(«rvtU« cbitrRot'-ruM-tl I)t an opponent »a " first daJtserouB, snd 
■ncofuUy uscloM, Attil what can wedou-ilhu proi>flail*iMi like that?" 
But them apporonlljaggmaivu words w«t«^ utteriK] in aucfa u 
inimitjible m«nn«r that tbe only ■>iploRun wbkh follua-«d mu one 
tif luuKhtrT, ntiil tb« prupoHcriimiaUly (tcreptvd llM*ntiniion. With 
tliix tone ot rrioiiiUinrM, aiid able oOcera to Rtude lb« dituntMiott, 
n grtvt ilcnl hni> bwii dune in a fow dayn. rhere are not man/ 
dftiiiito rMoluUom lo gJiuw fur it : but tlx; t)m« ha> eona bf for 
iMululiuna ; wu hnvv now \tn'n ut work aoroi! liino and hare fcniAd 
n better guide in actual Mp«rieiicti tbsn any ivtulutioii* no giro. 



Bit p<trhnp« it ahoutd be staled which ConfMitnra tlita ia, m 
■omo ollivn an' beiD|! held in Paris thn year— art ually 453 nthsr*. 
I b«lievp. Tht> one ia a neeliiiK of the Permaueiit CommiUrv on 
the As'rograpbic diait, and the ftrat tbing to do ww to boar 
reports from tliu iS obsurvatories whtdi have uiid«rtakm skarM 
ia the work. Fifteen of tliem aupplied reports abowine tt«t 
their work <*a3 well advaatwd : in the renuoinft ihrrr it had hoi^ 
fit* altogetbiu-. Koritinaiely thia deficiency b in a fur wny tA ha 
madv np, two new euUeaguea being readj to pximiae help, and 
third b<'iti|i withiu Um boandi «it poaaibility. Th« wdi-knuvR 
name of the Cordot* Obeervalot; ia a wetoone addtCMv to tli» fiw.' 
Mr. Thome had oome «*er in perMO to praatK hi* aaM 
hacked br the liberalitj of the ArK^atiM Oovvnatent, and «m 
moat curtly reoaived. M. Kiriqae Legnod, troa Mont* Viin, 
gair xm the weteoMM iMailigaom that be had iaducad Ub flniimii— I 
tu fimnd ■ IMW obaartalair to brip; and then tamw naan Ia 
bop* that a n^Mel to the iVrlh Ohaemtorr 1 W. AD>lr«lia) mt 
he bvonnihly raecirad. If •» the Uh «ill be i«tt «tia&c*ahlf 



I 



Thkx we all c««if«f«4 nolaa aa •» o«r ialealian* with ragwd lo 
pabliratwo o( the (.'«lda|tite, aad fvaad that prartical nn— iwiy 

wvfv all rvttdT lo paUisli nctat^ahr ueaiJiMHa wl the •lat* aa 
BManivd, with coiwUnta (or o r wa r i ri a w . ac^^-vihH, emtvriag, Ae, 
and the i^intonal roonlittatee <BJL and DecL 1900) et the atara 
oaadtoototetfeMMraBatwiUTBad ■ cadar to naapthaboaCu 
of lint afCMMM tfae toth* | f 1 of f a lM i i i n kJL *aA 
Tl»H.fBr«aihaal»«.o«i«ha* Hi i i iiwaa 
lM4afctw4farthe p ii wl . IwMtaUate 
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cuMion on the publipAtioD of the Chart, which in a mora difficult 
quMtion. Tb«t beautiful charts being pubUmhcd bjr th« four i-'r^K-b 
obMrvntorica make it rather complex. There U do doubt tibout 
Ibair beauty nnd i)p«irBbility, inv^poctive of ripi^nae; but (and it 
» ■ ratJier larg<7 " but ") to foMow suit w jultl cost Mcb obserratory 
about Xto.ooo! It iilinoit looks »« though it is too great a luxury. 
For tny own part, while earnestly hoping that the French, who 6iid 
they can get the funds, will complete thi>ir boautirul piece of work, 
I feel that w« must not be disappointed if other* caniMt carry it 
on onr the whole sky. We have alwnys the star-charts of the 
whole cky already made, and being continually made, by Prof. 
Pickvrine ; and when tbo value of tbeee i« more generally realized, 
it may oe found that the reproductioH of (ho Oiart plates ia 
aQnecessary. 



Btrr our attention wa* not (txHaitivelr clainitH) l)y the Conferenco 
of (rooTSft. Thero wa< the Exbibitioti to mw, and especially the 
bi({ telcMcop^. Tbo t«Ioiw»iw in thftv all right, oomplch) in all 
(lelaitH ; and a {[i^Rtie piece of work it lookn, worthy of the skill 
of M. Oautirr. UnfortnnaU'Iy I had to tenvn Pari« before the 
date fixed for the membeni of thv C*onfereiicn la *eo it under 
apadal oonditiunii, and thus of it» pcrfoftnanw I can say nothing. 
But Uie "Sailo d'Optique" i( reinforoed by a varinty of othpr 
atlmctioiii, Huch as livwi of mtcrolM'n on a ]ai]gL- scale, ninli*tic 
rfph-.-Mrntfltionii of th« Earth during the ibyn of creation, dantnng 
irirli drcMed in phuNphorcMviit robr*ii, and Gnally a *tatuo of Miss 
.^dams, of New Tork, in punt gold—" the connootioD of which 
with ihe plot one •eee.'' Willi referonce tu tlin phniH! " la lune i 
ua mL-4r«." wfaicli, as the guido-book romarhN. " a fourni pn-l«xto 
ih tant Ae plaiHanli^riea," 1 find in this n-ork the following »• 

ElanaiUMi : — " I# );ros»i«ni-ni«nt d^fuuae 8ooo diami^rrs, alon que 
« plus forta groanaaemeala otitftnui juiK]u'ii-i o'attvi^ncnt pas 
3500. La lune n'eat pan rapprochiie Jh uu mitre, rnaia & cnnmn 
70 ktlomutrva, oe <jui eat dejA fort jiili." 



To turn bo more aeriuu* raattt^ra, there arc aome splendid col- 
leotiona of antrvnontical pboloKraphs at the Exhibitioo. There is 
the (Uneer in saying anything of (fai-m that one may have inissed 
the t>c*t i>f all, as the Eihilntion it such a htigi^ place and they arc 
acatti-rmj abiMt rather. I can only apmk of what I saw, xh., the 
Paritt-Mcudun, Oreeowich, and Harranl photographs, all bMutiful 
volIucUont. M. Loeviy'a big Moona and H. Ansaeo'a Sum show 
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miif ««U on the vails, ifoat of tfae Otacnwirii pbologiapbi wv 
mora or leaa familiar ta tboM who aU«nd the ViiitatiiMi Oaj*, but 
they are well vifaibited in tbeir foreign home. Let m* warn Aom 
who f^ to look at tlte Harvai\i phuCoipn^w that onlj a ft«etioa of 
then aru imaxslialuly <ruibt« oa lbs walk. Tba traat poUi opea 
and nTesIs slacks upoa M«cks belund ; it ii an fngenioaa ■mi^e* 
Benl tor aboviofi a l*r^ numlwr in a small tpaoa, bat I do«*t 
think I ebould have found ont Iba thck witbout eoatprtMot 
a*aai>ta»c», and I should ha«« lw«n vofr toirr to onw than. Oaa 
of tbwM that inl«r««t^ me mwt was that of Bra an F^bnatrr 5, 
1S94, ubcre the plaui't Las msd« a huKv tniL Now, t« tb* w* 
of my rvcoliecttod, wben it bcvaaie char (ram Uw appcaiaat* 
orbit that the plaaM ntiat have brea near vt in 1S94, mA photo* 
gnphs v«re Itxiked tip for it miboat aooraas ; tt wa» only afker 
the planet had been found on the 1S96 plates,aad tWorkst rwriaHl, 
that it wu found on the earlier platei ; and jvt ben tt i« m ntr 
ob*ioiH [ Was this trail conaideWd p«thapa a phntograpbic fimft 
(bnnc afanoat vertical) and to B«;;iect«d ? U my CiKa aie right, 
this phMoifraph it a nget iaberesting eoameat am what aw fe» 
oirrlookMi becauae it ia toe obrmia. Would FtvL PukMuqt he 
ahk> lt> afford ua a few historical wgcda ahodt so aaiqae a ^h* t I 
think tbej voiild bs reeeived with *e>T great i nto gaac This 
olalo aeeau (front hia aeeo«Uit in AiL AUL i545) aol U ban 
[>rea examined U tba Int iartmee. whieh i 
esplaoaiioa. 
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kt tha Pkria Obasrvatorr «• ««• MMnUrao bw^ 
thatwahadoottiBalahMkat ihaaawHin: hoi aaa of lh«B <aw 
lolecahhr coiMpMaou»—« bociManl tah* aa Ins* aa that ol Iba U$ 
teleMWpe in the KibiUtteo. iL Lmwt Im aneloaad the ifaM 
b<(w»Mi tha tnuMl-eiKht aad tha ■niiliaa mmik hf th» tab* «( 
thick telt. and Bikda aa aw tow Mly lanaawfal taaa h . nu, thai Ihe 
t*MM of tba aiark ia ^t* mmif mw iMlaMd of baiag atvaya 
hoUH« or janpins- Hm hint ia iiiiamlii vanh MU«g a* 06- 
serfalorwa wbora aurh a mh»eaa ha ««cM wlrtiiai 
(moian a t hetic pahUc 



rlMnred ns^ Prof. Dinard (ivaa the 
dl hia ac£ps» ph aB opa pfc * harv cnse 
Ua Hwla aw a print of tha pan o( tha hmb tk 
pfoaunaacaa in iha S.W. quii« wooA^ i a B y. Aad 
•■ tbn Mlipie plal« aha tbow a«ar* bMaaaa 6 aad 
pMaibl* tamtar. I bant ooC catvdUlv utiMiaai 
•saaMhiog aaw f 
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Total Solar Eelipte, igoo May 28. 
you on Pte Oiaervationt matte at Alffiert*, 

The Council of Ilic Royiil Astroniimiral Soi:i<^ty baviuj; gpnerously 
uflerrd BBxixtaiico for tno lo ('njowcl lo AlK''"rB to observe the 
eclipse, Profumor Tiirni-r wroln to M. Tr^pied, Director of the 
A\^en QWrvitlarv, a^kin;; if ho coulii plac« aii insiruiaent at my 
ditpoul. M. Trr'pxnl ronlmlly ofirtW, a»(l iit a very courteous 
maitnef pkcud thi> o^-jiS tiiiuitoriul noiidv at my diBpoaiiioo. 
Betni; naiuralljr anxious lo inukd the beat posaiUe nse of the 
ioHrument »o mneroutily miiflded to me, I determined to esamio« 
in minute detail tli« luutr ivgions of the corona. 

As I bad bad ocuKion to Ktudy miuiitely the (onii and ntructtire 
of the corona aa photoi;raphed in Hit; e^lipwt stocu iii70, it seeined 
dtfflirable to coro|Nire tlie aappct of the corona as photogrspliotl and 
M obeerred visually. There wan a proluibilily tbiil tlie eye uotild 
Me details uot tboun in tliH phi>t«(fr^hs. ity atlention Imd breii 
iVCMitly directed U> l\n- iioini in a letter from Prof. LongU-j mi llie 
eolipee of 1S7S. In hi* ' Bejiort to tbe Muperint«ndeiit of tlie 
United Stales Naval Obiervatory ' he says: — 

Vow ttbtX 1 mw In Uil* bri«f *l«w «m n *otpriniiel; dcBn^ls lUsnitnUi^ 
•truatan HHnairhal oixirMr Hid dondndlj motr >li>r]irf ddlnsd Umii 1 ha<a 
«rr«raNslli 
wvSmtanim. 
•■•y Into tnviaibility 
•iXM' Mmoi Um). 



IImioiiU in ihs jthotiMpbtro. not iltapoHd ndially. or only *•> u 
im. *h«riiMt Biid modi Iho tw^ghtM* dow to lh« diaii, faamg n\ 
tnviaibility «l n duCaoM of Br* atluulw of •>« or our* IrhMib 



in ihe 

„ .'■uiidly 

tpxMibl)' in 



Prof. lAiiglcy tht*n rcmarki 1 — 

IkWTMUng u iiikjr b«UiDpliulogr«^tnnf l)i* infrior ilnMar* ultheeoront 
wlibli bavB hom ritcnilly nbuinod, tlii* •(nwtiirp liu nui y« boe* eomplMiil/ 
•tniBid, •*«) on ibr brac ptiolognpbi I hai* smo ; tbo »«mm at ««r dnponl. 
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BO^^^ 



nutK-ttt 1 

tibotoH 
w of 

a on 



photographed corooa, belisTing that tbero »ui(nl d<4atlii vbibla 
iht) «ye wbii-h were not reprodiKed by tiM iilioUtgnipIia. I 
liot tbioii this was tti« case in tlio 1900 corona. 1 ilu itot bri 
1 saw more dctailM thna are shouu in ihf photograph* : and m 
inaiutain that good plioto(:::raplis. ithen va a nultioctttly laive 
f<:ale, are capable ot ebawiug all tlie dt^luls wbtcb ran ba 
diatui};uUhed by the eje at tbo teJesvope. I maltr (hi* Htairment 
tli« DIOR! readily as it dia3{:ree« wiih my prvcoiiccwnl id««9>. 1 
had vxpeclMl to see more or less detail of a i-uiii|>!ex nature, uxl 
my attciiliou was especi«ily directed to tliin point. On LitK uthrr 
hand, the shy \m absolutely tranapari-nt, and the inatnuntttt 
whioli I uned was, wiibout doulil, beitM- t^an any fai 
einployi-d (ur visual olwnation o( an fclipi*^. 

The opinion often expn»»ed that the details nsible to tbs 
are more niiiDeroiis and complex than lliose >1mwu on tiut pbol 
Crjphs, is based, it aeeins to me, 00 an iiupcrfeet reoa^uitMia of 
ibe details. 

In 1872 I saw, for th« fint liaie, the fin« pkiXognphs on 
<x>Iiodi<>n ptatea of the 187 1 corona, oblainnl by Mr. Daiis 
I^rd Lintbcy. Mr. Uat is told ine ibiMi tbut the corunu, wrn at 
It^locupc, showed iulinilely more delaU tliau was skuwn on 
pIntiMi. 

At the moment I bad not studied lliesc platen, nbicb lini-e hara 
occupied ine some minilbs ; I am quite certain tltat if Mr. Dam 
or mj'self bait then properlv counted the number of di-tsil* 
these veiy plates, me should have found liuiidn.'Ua more, disti 
although faint. 

Mr. Brolbers, vbo oonfided to me his t$7o eclipse pUt**. Ill 
not noticed, as he afteruard* wsurcd tue, tbo Imj;* mimbi-r 
delailH since found on tiiMo pluteti. This may aUo \k iIh 
uitli tlie AuericMi euLipw philea of 1S78. The pouiives whii 
hate been seDt to liogland show very little dt^'uil, aitd 
dnkuin^ published from tlio photo^ntjih* in tin* ' Wuhiugtm 
Ubscrvutiuns, i>ij6. buppleiDcnt 111.,' e>idenlly does not show all 
tlw original detail, as can be seen by cotnp«risoo "rib one takn 
by Mr. Baurard. Tliis plate t» not good, tbu developnwnl 
l)cvn forced; it Qerertlielcsa shows nunii-rwis details not in 
Vr'a^liingtoD drawing, and wbicb 1 cauoot distingtiisfa on 
|Ki«itires. 

It is desirable tlut the ]>lat«s obtaiiM^l by the various Amvrican 
luitsions in 1878 be submitted to a critical exniuiuatioQ. Ot 
courw the originnt plates are aboolntely iiHtispeuMibte 1 do nv 
prudueed photot^mph oouliL show- Ui<> detaits, the inwl d<.-l>ralc 
strneturo* beiiift inianahly I<»t. 

Tlie best r^-siills. so far n* di-tails of iSn la<ri>r r«^nn of ibo 
CvronatWiTc oblaiacd on th<; largv-Kvle I'l 

VoT itie stud)' of Umited arens, alwu;. 
bi^^t ptiolograpbs are taken wiih tmall iii-triiiuniia 
nlslM. It is almost uunecesaary [u my Leiv ibat 
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ptatM obtaiaed with rarring eiposnres n raquiml, Iioauni; a 
tiiiiij;J« {ilale never invr4 all that is viaiblit. 

Th« rtudy of (lie detail in the iow-i-r iiorlion of rJin corona will 
eiu)i!*» u* to decido whe;hep lh« ooroiia in formed of an intfrifir 
luid exterior corona, dislinet or noL If (ha :itrinrtiirrt of tbn lower 
ivgioa is only the ba«c of the lout* raya aiislo(rouH to thoac of the 
outer regiuHS of the corona, tiut furL'shurlenwl hj reaiion that thivy 
»re 801-11 ul differeot angles, it ia evitiHal that tlio coraoa in n-alty 
<Mrf, and tbal ttic di«linclioii i>c(u-«.-n lh<- inlortor corona and th<- 
Mtvrtor corona (a dislioclion on wliicli ionic itiKiit) n pun-ly 
urtiitrun' and ought lo be abaii<loiied — a conrlurion which, m far 
nt cuniMriu the 1900 corona, appvara to inu highlr pri,ibiiMc. 

W.'II. WULKV. 



A Geodelicai Eattrprue. 

TacBB is some uncertainty aa to (Jic wtoct dato when mankind 
KiMtemlly be^n to realin<i that lh« vurfacw of our Ktrlh is not a 
Hat plane. Thale<8<ii.(:. 600 circa) nod Pytba^onw (a.c. 550cirv3) 
ar« both said to havo tsui;ht that tho planet i« a ■phere. but 
Kratostheiies (u.o. 276} is siippovd to have been the lii-«i jjcodusiM. 
and lo liave reduced this principle to practice, for he noted ibat 
a<i tite day of Hummer solvlice at iuhid objects emit no abadow. 
whemi* »t noon of Ihi" tnme day at Alexnndm Ibe riiin wai in 
niicb potition that »hiiilowa wen: seen on tlm groumt, and fmai 
tli« measorxwl dimcn»ioiu of tbi< xhnilowa and (Im dintanco b'-lwncii 
tty«ne and Aleiandrio, tlw icn^h of the Enrlh'* circumfcrcncv 
uai evaluate. E'asnng by l<h<! dawn of ip^odesy marked by tli«- 
lioOK'lvdK« of thin olwniintan' fuel of thf sphericity of our plane'. 
we 00fn« 10 tbo next fact in Iho anciice, namely, that thf Karlh 
i* not an exact spburu, but t> Dattoneil at the poles liko aa oraitj^, 
n« tlie priman aay. 

Jiifre we aru on niorw certain p^und as to dut«, for it wa* 
Newlon who first >iiiggc!>l<!d, pun-ly trum thcon'tjcal knowledge of 
Ifie results whii'h follotv from rotation of a cumiwrativdy jiIiLitic 
bod/i that the form of lh>i Earth inaiioblnti-ipberiiid, it^t f^ualuHal 
dlNQialer boini; longi^r ihaii ihu iioUr, He uai nbtu to have aocit 
■ proof of ttio tnitii or iTnir ol Ibis theory l'ni;n dirivt incaKurw- 
n«nt, for n g«od«ttc«l ciuupai^ was then in pro^rv4< at thi' hniidn 
of Domenico and Jauic^ ( aMinl, father and Ron. uilb l.iihin' and 
Maruldi. i'icanJ. u'bo «*a» the tinrt Ut put spidar-linoi in thi^ Iih-im 
9t a lel«iicope, and do to utw it an *n accurnte inalrument, liavin)i> 
inoasurMl a bnw-lino bad doducud the length of an atv of about a 
dcgne and a third b»tweon Aniien* and Paris, from wliiob thf 
dinivnaioiu of Ibe Bnrtii wcr<> com pu tod, —it may tw nal«d in 

Kming that tliia rvcult of I'inrd'n, which luu nince been found tti 
I'lirr nearly tli« truth, a.t judged bv more modern work, happoaird 
to be tbe very information ncccKHatr (or Newlou to prgve liia 
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hrpoibesw of uniienuil gfAvitatioa — but it wm felt that to rlMlaea 
thi? (»■■ of tb« whole Knrlh from sudi a ron)|nrntiveJy sumIIskbu 
not « tuttj^fitclory inelbod, and 1h«>[«rote llip pernDDs nbore nivnrd 
u'cra extending [Vttrvl'a urc nprtliwanls to liiinkirk and »outli iv 
IVipigiian lo i-ovi-r a!»out Sj°. 

In \ieiv of Neuti>[i'e stateiaefit tliat the lerrestml sphrroid i« 
oblate, this furvey was of oiuoh inlt.TMt. for if this be tbv fgmi 
of the f^rth, the nipa»uf«iDent of a nortbern arr should gini a 
jH^rater linear value of a def;re<t lliao a Houlhern, sinM ttir cinlc 
of curvature of an elli|k«e is greattiit ai the end of the minor ax 
and least at tbi.' euds of the major, so iliat uIivq Cassini, in 171 
j)ul)li»lit4 ns the re»iilt tKat the norttiem part of llie arc of a* 1 
iiinplitude gave ibe lei;glli of a defjiM as 56.960 loises. whilo th; 
sniithern part of 6° 19' amplitude cave 57,097 toises as tho Irngt 
of a defiree, hence impiying that the Earth is a prolate sphvroiii 
some eiciteiuent was oius^d in soienlific finles, a certain inl 
national feelinf; being introduced into the djseuiaion, since it w»« 
quetttoii of French practice sgainet EiiglUli theory. The Fn-m 
nevertlieless, did iiot puc a bifjote*! confidence in their 
htit rvdolved to put llvo quertion to a crucial teat, and tiie Ai 
of ScitiaceaoTfEUiiitnlexiieditioiislo measure tlie length of a A-. 
at thu Equator and another nl (be Polar Circle, Tbe fimt part 
ttie nrcjeet woa carried out by MAf. Goditi. Uouguer. and De 
Coooamine. wluKdurinzteveratrean bt^iiming in 1735, ineksu 
fttt arc of 3° 7't whicii iiiifnected tin- Equator near ijuito, i 
Peru. A second )<artv. led by Maupertius, went to l,ap!nnd v. 
tlie year 1736, and in sixteen mo;iths measured an an.- ol t 
fneridian about 57' long. The meosumneDt of llie sr>- at ^tii 
gave 56,749 toisf^ as the length of one deigree, nlieivat Mauperti 
((Hiiul 57.437 toises to be tbe equivalent of tbi> snme are, ubi> 
ni'gatived l^eaHMiniplioii that tbe polar diameter is Wnger (ban 
Ibo equatoTud. Il may be added that L^atsini de Tbury. si>n of I 
Jamos Cassini abore iDeiittniiet), nith Lacaille. ivrioi'd his fall 
\rork ai>d announced in 1 744 tbut it agreed in tliowii^ the apbnoi 
to be oblate. 

This is, in brief, the early history of our l:nou ledge of the fl)nii 
nf llie Eart^i omitting everyllung ooanecloil with p>^ndul>i 
eipeno)ente. It «bs part of Newtmi's theory that ns tlte |iol 
diameter is less than the e^jtiatorisl, a pendtiliiin uoiiM U'sc li 
when tiikun to tbn IfquMor. irhirh vru turtlii-d m ]I 

Uklier in 1673, and aittrvnnU by others, ulio 1 
southern •latiuna to iiinho ■ticli iovestigalionF. Uui liu* •> 
account in wriUvn ^vrp iotrwturtury to the •tatrUfnt tlial 1 
is now on hand n projirrt — ihr work, ind>wl, is nrliially 
—to inakv r^meaauremriiti* of iho arcsmr^'Tin-d hr Man 
and by l,aCoDdamiue in tlie lir^t hslf of tli< 

It will have bean riKbilr judc-'d that oai < it at 

lint almost exclusively a Krvm-li H'i<'iic>'. In i 
nilMteentfa century tt o^a laiieu up ■* jib vi)!>MiT : _ 
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Gkubb and Be<iw:]. by Husnia, wiil tiy EnR;lan<l at Ike ksniis of th« 
olEcers who liad clisrjro (if lUc SurrovH of Bnlaiii knJ India. Latvr 
ibe Uuit4.*d Ktatrji CoahI Surrvy wan <!n[ttljiii<hi.-tl. nii (liat lliere «re 
available al ti>e pnwcnt time sh data for avmrnUt dvter mi nation of 
the fifnin' of Vno Earth llii-nii'aHiimini.-ntof iliearoi iii iIk fuUooing 
liar, whicb oci^ura in a re<.«til n-porl on thu ubovv project W tb« 
Pari* AoadRBiy of iiviciivuN l>v M. U. I'tHticmic * : — 

Am «/ Meridittn. 

(t) Tlw Anvlo-yrt'dch arc from rjaghouat(lBt. 32* N.)taSbelland 

{6o»X.). 
(z) Thu Indian an- b<!t«iM-n llic Inli(iu1<u 8^ and 31^ X. 
{jj TIh! AmiTioan .At.lnntip are Iwlwwii Ulitiidct .js' and 45° N. 

(4) The .Imoriciui P*cilic arc botw^wn Intitudcs 30' and 40° N, 

Low/itttiie Arft. 

(5) The Europain «rc from Valenlia to Omtk, about $1" X, 

latitude. 
{6) Tbe tin; acroes ibo American Continent tD Iatitud« about 

i8^ >-. 
{7) Tko arc across India in latitudo about 14". 

Xo doubt Dr. Gill will be; aMc to inaVi: a inlunblc addition to 
this li»t in a few jvan ; but lil. Poiru'vv poiniii out tliat ttiese «ro 
fell in lb<< norlLvrn Wmiapbert! and in mean latitude*: in rqua- 
tonal and puUr tntttud«s uotfatnu ii&s bc«n added to tlw work oE 
la»( ei-ntun'. IIi' \ff)!St on to xay, " Tliis 'mi much to bv n^ivtt«d, 
lor thc^o At, d cti t di-lt-Tni illations, remitrkablu n.i they ai-ru for tbeir 
epoch, i*>i(]i-ufly rimiiul bu cumjiart^d with rocut work." 

This iife" bfvii ihi- fn.-Un|:; of )|;i:<idt.-Hi!iTn for n long timo, aod Ibu 
naUcr luw tiopii l)ro(u:beii at variuufi utu-titij;* of tlip Intcrnalional 
(Jeodrtii* .tvicM-iation. At tbi- lut-clinK iu *'&!&•} tb'- di^li-jinitv from 
the I'bitod fitiUi-i brouKbt fururard t-he <|uostioti, but, itiouffb part 
of lh« (i|irnii ii)ii» lies more ui^rly at boiDi> to tbum f^cograpnictilly, 
tlie Ai»<^rii-an (;iN)d«Bi)itd etidr'ntly ((.-el tliul Pronw has a prv- 
tvripttro right to the honour and f;[ory of tbia work, 

Fnut<»> buK not shrunk from tbo iu«k, but pullt'cal oomljlioiu in 
ttodlh Americu niude it fur some yvKr* ini|Hiii.iiblc to pmwrd tiiih 
a sciontilio ajti-rolKni which roatiired tbo uoinluill of ibooo in 
authority. In 1S98 tbean conditious wen aliurfd. (iununil Alfato, 
wboiW liidp could bt! reckoned on, mu clecttsl Pn-«idcnl of Porti. 
The PrtrUiti Miuintfr ul liislruclioii pmvidt^d a tmm of 10.000 
francs for the jnirjiOMe, uiul two offlocri of the tiorvicu Goo- 
grspbt<|uo do rAmiik-, >I.^L Muumin and l^icoinbo, sp«nt aomo 
mvullis of 1S99 iu P«ru utakiu|( pn-'limiiiairy iLmu)gciii<.-nts, 
ling nrw ntnliotiH and t4-rritortet {i>r bun^, for llw old arc 
I be t^xluiHivd about oac Av^nfo to the norlli und two d<rgrecs 

> ' Ct>>n|iiH lt«ndiM il* I'iMdcmia dts Sci««m,' ijcc, Jul/ ij. 
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to the south, so Ibe raHiuwsurvment of IhU may b« mnsnlifvd 
ai-tually b^^un. The work U to )ie Aonv, »x it wss in 1735, under 
llie auapiet^ of fht Fn-iich Acadttniy, hut netuutlj it will he under 
the direetion of Oenent Btusot, o( ihc Serviiv (icogiBjihiquv, and 
will be done by olBcen of tliat or^ntxalMn. 

The other part of tli« inv^Mlijpiidn, the tf -dBtrrminalion of 1h^ 
arc measured bj BIsupertiuH, bns Ixvii token in lisiul hy Ru(wi»n 
Ceodeaista. Some monthi ago a KuHM>-Swi'dish ■•xpcdition storttsl 
(or SpitKb6T;geu, and it jh Uilievi'd ihal the tiM«.iun'tnfiit >• in 
[iroj^ivsR. H. P. H. 



Doubly -observed Meteora a»d FtrebalU. 

Aa the Aquarid of May 3 nas omitted from th« table in Iba 
Obvn'nfory, p. 314, 1 have tocluded it in the (oHuwing addJIioiMti 
Jist of •oinu of ibo many interesling tueteore ohsrj-ired nt tnure 
than one »tutiuii IIuh year : — 



Dal*. 


O.U.T. 


Uof. 


B«i«hi 

M 
0r«t. 


Hrigbt 
•t 


F»a. 


Velo. 
oily. 


ByllMIt 


Ob»errt*» 


iprtlao... 


h in 


1 


Itlilt*. 
70 


DttlM 


milM 


mil«i. 
SS 


a a 

lie — Jt 


A. B. II.. 
J II. B, Ai 

oUlMB. 


tbr a... 

Jnljr 17... 
it... 




FirotwU 
V 


it 


49 
'S 


>7i 
41 


II 


117 ± 
it4 ~ie 


Jt, tf. 11, 

J. It. fl 

iTob* 1 
A^ U. ^ 


SJ... 


II t) 


A-l 


«I 


$9 


49 


J* 


)• +47 


A. K.. 
W, F. U 


»j... 


'J < 


>-l 


<7 


66 


S< 


•win. 


S4 + > 


W. LD. 

W, I'. IV 


*+... 


!• IJ 


<-> 


18 


7< 


If 


49 It - * 


W. K 11- 


•t... 


II 4< 


3-t 


*I 


44 


J» 


** n? -•« 


Alt U. 
W F, D 


JO... 


t' 45 


3-t 


Jfi 


4" 


S* 


II ill" -" 


A. ». IL 



Tbo firobtU of July 1 7 vm a ^iloadid ohjecl. but it appeared in 
strong twilight, I^cfore the aUn were '-' ' in [nlh ould 

not br V<^ry iKX-iirA(«lr ucertoiiii'd. 'I <>ruf July iS 

wia T»n)aTi>ahl<i for its huuou* or uubUutij uiuii-iufnt. anit it 
appear* to have hofl a very slow rate of apoed. Tlio real path 
linra Rivi'n it widr'r <lifTon;'Ut to that meniiott<-d by the uriter in 
''Ihii Unjtit/i MrcJianie of Aui^uat j, but IIm tunuer aeeisi to reptw- 
Mul llie pectiliaritiea eih)bit««l hy the meteor belter than liie oo* 
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firat adopted. Tbe in<.'4«or of Jul;33, 11^ i3",wiufroDi Anuliiint 
quiU dutinct to thai of live Mnjor )'i>i>«id><. Th» lut tw« otgcvta 
npramnt Uie veil-know 11 »Jiuwcr of July Aqimndx. 
llUioT«toit. Brirtol. W. F. Dekhiso. 

1900, Aug. 4. 
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Meltoric Shoiper near ff-y Piachtm, 

Wii^tf sitting in mj- observiiuj-^hair on Angii«t 19 at ic^ 36". 
watching a braiitifully cloar «ky for incit«ora in the N.H. quarter, 1 
auddenly noticed qevenl SnshfR liko tho plajr of Hummer lighliiing. 
I quickly tiirncid my head toward* south, but saw aotliing, and 
then jumpiog up and looking to N.W. I observed ibe linal spnrks 
of a DiaeniticeDt nif^oor as it disappenred at a point a fe* de^rvos 
below the line ioiain° Arctonis and Cor Caroli. or at 198° +16''. 
This was all 1 saw of the object. 1 could not even hazard a guess 
as to itx direclioD of tligbt. 

Two days later brought mo n weloorao letter from the R^v.T. E. 
li. Phillips, of Yeovil, in which he said : — "On August 19, when 
engaged in observing Comet Dorrolly-Brooks, the sky becanio 
suddenly and brilliantly illumiualed by what I thought to be » 
bright lla^h of lii;lilniug in tbe we»l. Ou turning rou'id I sa.vr a 
magnificent tirehall dropping rather slowly from just beueaiU 
Cor Oar(>]i towards the horizon. For a fraction of a second it 
dUsppeared, probably behind « nnrrtfw sireak of cloud, lo reappear 
for a second or so bvforii linal uxiiiictiuii. The inoloor seemed 
fullv thn-o times as bright as Vonus, ami thi' colour was wliitii 
with a lingo of blue. Unforlunatetr, having my bnck to Uie 
object. I missrd tUo beginning, liul Um pntli, so fnr as I observed 
il> Kos from about 191° +,i; lo iSa j' +sj". I should say tbe 
meteor probably ftnt appmrcil about halfway botwcon q UrsH> 
Ikfajoris and Cor Caroli. Timo 10" j6f "." 

Mr. I'billips'a path, corrird far back, cromc-athe point 346* -f-i". 
from which I had seon scTorol conspiouous moleoni on lh<' Mnto 
and preceding nlftfats, and as it fornid the focus of one of tbt- Iw^t 
of our minor showers in Aug.~8opt. thfro can be little doubt that 
it was also tho radiant-point of the tircbnll. 1 niako iho baighia 
from 5^ to 39 miles over !it. Georgo'« Channel and tb« K. coast of 
Ireland, and the object disappMrml over Carlow. Obsoned pnlti 
85 miU«>, but the risiblo couno vcnn probably much longer, the 
m«teor bluing only CMU;,'ht after the dn>t outburst had tokon ploor. 
Tbe Telocity cannot bo accurately derived, but I f«titiiatcd tint 
fully 6v« seconds olapscd between Iho tint Hash and disappuarrtno^ 
of the obji'ct. As the meteor fell it must haro b1ai«d up several 
timeit. for 1 noticod a suorMsion of fliishw, probnbly Gto or si\. 
before glimpsing the object itself at Its linal dunipiion. 

As s«en from tbe H. coo*t of IManit tho meteor must liatii b>'on 
•xcvedingly brilliant, for Mr. I'billiiui c.timaied it a« three tim™ 
1^ bri^it«r than Venu*, though he was more than 100 milcM di»laut 
H from llie object during ibo litt«r portion of its lli^t. 



342 Mttforie Sioietr near ff~y Pitcium. fNo. ! 

Mr. Monrk hw sent me a cutting from Hw ln*h rim«(DnUm) 
of AuRuet 12. in wliith tke tireball u (locriltM] bj ao anonymfMv 
«rii«r u follows: — *'<>n Sunday niebt. tu I was valking hoaw 
uiih a friPnd, w« were koib xurpriaea by neciiijc evrryihiuf; lit ap 
Willi H Very lifig^lit liglit. On looking lou-anls tin? luavcDt «e 
»w a hr!!« meteor tiioot acrow in a souLh«rly directioa, leavinf; a 
Ions '■>' o^ "i^ Afler about on« weond'c iJuralHni it Mrmed to 
bur«t mill wtm coftrtd with a lurid whtt« Aame. Tim« lo* 15* 
t=G.M.T. 10* 40'!-" 

Tbe aiioner frou which Ibe meteor wai dirr^lwl is one wbicb I 
faave ofteD leen, and il supplied ibi; brilliant Gre^U of 1875 
Sept. 14. for wbich I.ipui.-Col. TupcDan found a ndianl at 
348° +0". 1 hftte n-conled iimirwm from tbe mine point in Juaa 
aitd July, but its [iriDcipal ndivity approri to te oianifr-fte^ in 
Au^uHl and Septeiuber. ll form* >\v cpU»iiL uf lh^^ ' lipurnl 
Catalogue of Kadianto,' uilb a mean poMlion at ji^^S 4-o°*i <tl 
radiinte}. ObtervBtwuaat Britlol iudicatetbeceiiimasfaUowtt — , 

i8q9 July ji-Aof;. 16 345 +0 q otelcon. 

1893 Aug. 13-16 347 ±0 6 .. 

11700 AuB- 15-14 34* +1 <» M 

i8?s Auk. i6-io -J45 ±0 7 *r 

1879 Aug. 11-^3 350 ±0 le « 

1900 Aug. 19 346 +1 F. P. 

1S86 Aug. 14-Sept. 7 .... 346 •fi 5 meieara. 

1885 Sept. 1-4 346 ±0 9 

i899 8epL8 347+3 P- P- 

1876-89 9^ 15-30 .... 346 +0 10 nalaota. 

18858^.17 345+0 4 « 

i89i!> 8«pt. t; 343+0 S.6. P. 

t886, &«. Se^U 10-Uet. 4 . . 347 £0 5 B«t«9ra. 

Tbo abbrariatioDa " F. P." nod " 6. Sy P." an ndiaaU froo IW ' 
R«l ptlbf of firvbalU or altooting atara. 

A tpJtfntlid nuetccr wa» *wa \n" ' , TI 

Aug- 15. 10* 33", bj' H'wral obwrn-rn li 

wasprvtal'lydin-ctetlfroni tlii«raii ■■ ''■■■ UiaitU 

acrulitic frapiH'iit» i*bicl) frll in tl.- i>.-<i.i,i- . <'utdona 

and ff rattaib on about Auc. : 3 may ba*« bei-o du« lo tbe d«a»M 
of amilber lai^ m\-(cor b-ioD^ng to >bi« •t'lUnu. Tbo pouaal* 1 
ill the dutrict* alluded ti> beard a »cne«of thiiDdcr-daM,aiMl i1m« 
twelte pwcvtt uf an aerclite (rll. OMftsgDrot.apowid ia sd^l. 
^Vax bcxatconai in abapa and bad a grtv wta». 

TVre il another beautifully drfinrd Mjuaiontl libtimtr 54* VHt , 
[cf thb. nt, al R.A. 196'' {—No. ixut. of iHe li. C). aad iuj 
■.titilT aaema prokuiced ihroush tb«» irwotlia April i- i.— ..-• 
Hilt Uiia *tmam from nror ^ Ai^uilv i> not in et»dee>. 
I MW 00 riaiblv aign of it during »y tvcvot ot«er*ai-u..> .u .>u.; 
a'ld Augiut. 
BiAofMMi, BtmM, W. F. Dmuc 

ifooti^ai. 
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The Variation of Latitude. 

It is probablf well kiiowii thai for sievpral lears past obsenalions 
1>Bveuei;ii made by certiiiii uluen aturirn warkiiiKiaco-operaiiofi lo 
(lett^rtniiie !>yat(fii>aticiilly llie motiuii of Ibe Eai-tb'aaiis of fipire 
about Ub axia of roiatiou. or, in inun- general laii);ua){<^. ibu varu- 
lioit oC latitude. I'anial i^aulti bave boa pre^k'usly givui, but 
in March last Pwf. Albret-iit publwlwHl* the resulla reducnl 
afnuh by llit- Ci?iitral Iturtsu of tbi- Iiitenialioiia] Cicodetic A«co- 
i-intiMi, ih« oh^Tiikituii* tii the L-iiil of 1S99 b.'iii)! iiiduilcd. In tbe 
cotivenirnt form of a iliiii;niiii. wbi«li »o laki? li-ai-e to fL-iiruduw. 

Taking rliUa^ tliegr«iiiiil-]>lBii at tbe >'orlh Poll!, ilit- intrr- 
wctioo of ceiilnil linca biring the [ii>lo af rolatiou, tbe iiuJlive if 
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Meteoric Shower from AadronKda. 



nxU (upwards) ittpreaemjiig the m^ridkn of Gr-wnwit-h, "iJ Ih" 

Sjailive X axis Iwhidi i» to tlii> left) KpKseDtint; th-- iDOri<li»n 90" 
»»1 of Qreenwic)), llie «niHll cirel<?it show tU« poeilion of the end 
of the asi« of the Earth's figuw at the linwi tiol«d 1^ tlw 
adjawnt fiumbttr* n-pn-sBnlitip; VMre and truths of jcnr*. It 
will tie iiuti-d that itie i;ri-ati^t diHtaiitw between tlirsp polfs i* 
wjvrwly more thai oiji-third i>f a sw-wid of arc. »o ihat th«- whole 
motioo of the polif is voiilaiiied iu a circle of l^ut 70 fert 
diuneter. 

ITie (ltff«!¥nce i>f iatitiidp of «tiy place from its mean value at 
any time is given hy tliu foimiila 

^ — $,=jr (in*— yco»X, 

where ^ <• thu ntcnn tatitiidn and X tho loni^tude W. fral 
Onwnwich. To lind tlii* from Ihi- dUsnuit, ilraw a line frotu 
Ihe CMiln- in tlie dirretion of the loneilu'Tc til tW placi^ consis'eni 
<Aith the ftbovi- i;xplaniitiati: ttiiu I'oiilknrn will be reprMont^ 
by a lim^ in thft top lirft mioilrnnt tnnkine an aiiKl^ of aboiit 
^al* with the vertical linp, Wosbinctnn by a line la tbe top righ> 

SjUadrnnt mnkini; an sn^l<> of atMiit 15° wilh tlie horuonlal 
in*: thi-ii if from the point nhich ropriwiiiM tlie position of 
the Pnlu nt tbo Kfatcd tini>- ■ {wrpt-iidiiniliir Ut drawn to the Uae. 
ihfl JUtanw liulwv'Mi thi» oriin" and iho foot of thia perpendicular 
wilt rrprrvrnt thi> (^]ic(9« of tbp mrnn hililiidt? aliove ibe actual 
latitude of the pW* at thi; tiini<. or tho drftctof the perpandicoUr 
falls oi) the Hnt? )iro<Iui-od tmc^ku-nnl Ihroiiicl) '^<-' (^"trS' 

The dotti^d line kIhiuk Himilnr nwult*, dedueecl froiu oWrratioR* 
iu tbtt tiru juan iS9D-i$95. In mir nutubcT for Marrh 11^5 
we gave an exactly Himilar tlin;^m* prvparo'l by I>r. Cbaiidkr 
from Ilia fo^muIa^, with coimianta dt-rivL-d froai aotne of the 
otiwn alio tin DOW IrcatviJ. Couipariaon of tliea« dagnxitt >i 
Inti'cuntiiig. 



lieteoric Shoti>er in Julgfrom Andnmedu. 

TilRKB b a very well-deflD«d «Iioner in iTiiIy fnim a notnt about 
5" N.W. of y Androincdw. ainX iSe poiutiou ciorr««poiw» « illi »lial 
uC Die radiant of the nieleom from ilipla'a ctiavft in NoviioW. 
Tbcw July Andromrdid^ are contemporarr. and »«ry liable t» li" 
twifu«i>d, uith wirly Ver*^d». On abnut July 11 -15 i1m< IVrarld 
radiant i« winw n" North and (lie ob'crvw ha* lo be vi-ry cnfvful 
in attributing (Itn awifl Bln-ak-lcnvint; oieCi-or* to ll»oir tvmn 
neniiyt). [ niaki; ihi radiant ol ihr- AndromiHlidt at 3j° +4J'. 
fr<>ui 11 ni«'lt^ir« rrcordnl in rariou* yi-am, and a careful (vardi 
anion)> my oh«i>niiti()iu would (irolmlily rovxal niaoy oLlien. Thp 
niivaui «as in mnrkiid «riil«OM liotli in tSyS and i>joo. thimxh 1 

■ Dm BoUlian of ProC AHmolii'i ^Ingram hat bM« alurfl to ajra* vtili { 
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(lij Dot rc^st^r aJ I tlie pciLlin of ibe meteors seen ahooting from it. 
Tlra fvltowiag li«t will hv HufBcient (» pruve tite ezialoiwe of Mm 
dbotrvr, the rftdiftnt of uliich iuetiis about 4^° iu diameter: — 
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Abbremijou:— R.. rapid; K.. Mnak. 

I have H«n nuliaots in aearlr simibr pMtltons in Augiutt and 
OctoUrr u un<l«r : — 

o o 

tiS6 Aui;uU 4-10 a6 +43 6 metMira. 

1877 „ 12-16 31 +46 7 ,. 

1884 „ 19-ai 35 +43 5 „ 

1S79 .. 31-33 U +4* 9 .. 

1&87 Uclober 14-15 35 +44 10 „ 

At tke middle of October tlie raet«ora am small, slow, aoil 
aliMt. In 1S8; the radiaut wa* 4^ in dinine4«r. I do ooi appear 
t4> bare aeeo a sUouer from tbis (litvction tii Si-p1cmbcr, thouf-h I 
KiroiiKlf suspected a radiautat 34" +44' rruiniievomlawtftatrank- 
Iravitig metcore nrcordi-d in 1887 Sentfiubcr 19. 

Ftuin llitt obetTvatioiis tabulates it eueind lltut t1ii« radiant. 
tia«r y Androoiedn i» continuoiuly in ptajr from tliu ■niddlt- of' 
July to Itie f-iiittli nevk in Ao^'uei. tJeT«ral otiier oboenera bare 
bvcu it, mid tl.cii drlvrmiuuiiujis are giien in ray Oentrvl CaUit^u4 
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of IlidlanH, No. XXI, (Mflmoirs, vol. liii.), but I have no doabt 
tliiM Mlrmm Imt ofbin Q§caped recognitioa owing to th» proiiraitf 
mill Htriiriictli of tlit) FuritttiiiH. 

An tliiM particular aliower U liable to complication with that 
fiirmuti liy unrlv Puraoida ao there are otiierd which are sometimea 
oiinfumxi with into I'eraeidi. In the third week of August thera 
U a wolUiioHnod radiant in Camel opardalis at 61° +59", which ia 
only a ft'w dti<[nies K. of the plaos of the Purseid radiant. Then 
uni olhiir slioaora of swift, streak-leaving meteors at 60° +49*, 
jo" +65°, buU 7 i" +51°. A elo^o observer at the Perseid epoch 
will in time ilotiiot iheso various outlying systems, but at first tbey 
ur>i very liki'lv to Rive erroneous impretsions. 

'I'hi^ vi>ar •liirini; (he fine we it her and great heat which prettied 
during lbi< la<<t half of July observers were very aucceasfui in 
ivHHintii)^ n number of ««rly Per^id* and determiniDg the place of 
till' radiant. 

KihuiiMon, BHdol, W. F. DeKXIMO. 

1900, July II. 



CORRESPONDENCE. 

T* 0>4 SJitors »/ ' TV OWrr itorj.' 

Alejnmder Albert, 
Otimjutix,— 

Ttii* a«troai>n«>r (»f the bst wfltury w«s bor« at Aaatn 
tVup* •,«i lb* 1 >|S 4V* May. 1 ;^3> but eJaeatiJ abroKi, *ai whikt 
ail v&iv4 ia l>'M>^'>ahaid he^atcvolioatir^ i^r-cn#d to aatrantimj fcy 
itx* appvA^uK-v At' ihi^ ^n>«: v-uoket at 1 jt^. Hi nrtaraeil i» CmAm 
ttk 1751. lUid^'i-tty iitSvTwanl'ieatwnvl tDtt>^iifi'>««uia pa.-tw«A^ 
wdh tkb toWr. b«>Mwi««iE als* a l>K«corof the Ldotija 
t.\>aipcvi>. rw tir*» astrvDoauAl ohwrvMioa b» 
Ibtvtf auhit* b XhM •rt' tW Wm9 M' Veau« ou tha S«ns iiak 1 
iraMiii »<■ Jmw ^t. I7i>«, «W-4i k* oJmmimI at Avtia Fbmi 
a W--«?*cr«iti cw<^tor. >• :>ikjrt. oi ? Sw« fw.-al feoaeri 

ir^J- li w^» prvMri* ^w«a tfa«t tumr :hac he oocaA&ferf 
jl> D Hf»a»jfy M Liiwydi HiiUw mmt ChrpcfiN^ mr in W [ 
iM« ahKbsAl if^ tfntfcia^ Itnw b« i<t{u^ ainiMtr*^ vluck 
MIk« A# IDmI ^^Me^ <m NM«mi><^ ov t"?- *<■*- ■» 
ovt. bl«i |NM t, MK (*..<>( d*t P*t^6— f tiir«f f p H I— i n n mi . bt 1 

t-^T^vtinyai* rb^fOMbon^ hi* xactun » 'wrthaat 51:' aff ;* 

iMM >ii f lfci Mii imn ilh - r r rl m -ftn I'Tfi if t tywT W ifci Hft -* 
wMa!r«Mh*r|MraMft.«Mt » tW a ammJ frf 
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n|>|>m«i) II Iittl« before half-put 9 o'doctc in t>i« eranins, and wm 
iioticoil \yf Aubert whiUl pnaxii)^ iwnr Lewtsliam llrio^ on hu 
way honvc to his observBlorr at LoiLmpit Hill ; ihi* latter camo 
■uto view about a quarter before 7 oVIook in ih« uveaing, and »»• 
vMD hy him whilHt on li(>r«eback )ti BlackiounStrLvl, 8i>ulli<*ark. 

AulwTt observed tli« transit of Mereurroa tht)4thof Maj, 1786, 
at ]>Kimpit Kill (Phil. Trant. vo). Ixini. p. 4;). In 17SS ha 
rcra«i-cd bis ob«*natur* to Hifilibiiry Itouiie, I^liii(;toii, but 
Iboif^ it UM well equipfii^d iviili iiiHiniiUL'iHH, wi- du nut mn-t 
M'iiti any »sultd of obHcrvatiun!) loiidL- by biui tli«r«. This mny 
probably be a'.-count«d for bribe atuortiiiij; uitluruuf bii t>tb<-r 
OPCapations. 11» was a gnat l'ri<-u(l of f^uxmon, 1)10 tniiiiiiMr, 
and was appointed Cliainnan of t'au Duanl »t Tru!it.«)s for thu 
coinpl-lion of Kan}a,;M(e Harbour. Political uiatten won Iwcaiim 
very oiigMswng, and la 179; Atibiirt organiMtit and witu muli 
Lioutcnani-CotoiMl of tUe " Loyal Lilinj^coii \'oluiitoiTa." lf« diai 
on the 19th of October, i8og (two day* Imfore ihc kitllu of 
Trafa'par), whiUt on a «isit Id b frivtul ni.Tir St. Asapli. Aflirr bin 
dt»th bis library and instruinenlH ucru >ald and di<|XirMSI. 

An account of Aubt-rt, with porlrait, i* given in tbi> * Buropcan 
Ma^iino' for >'uvi<mber (798 (col. xixic. p. 291) and a vin* of 
bis hoiiw at Islington lu Ihu number (or Auj^uit 1799 (vul. xixvi. 
p. 79). Th« reroltinp; doiri« wa» rcttiorpi! a fe«r yeir^ Ia'i;r Co 
br. I'earson'a Ob«srvaiory ut Soutb Kilworlh, in fjeia-slrnbirif. 

Youn fuithfullv, 

BUcklwMtb. 1900. Aug. 6. W. T.'Lvjiv. 



„ T/ie Eclipse of Jotevhui. 

QUXTt.tHtH.~~ ' '^ 

Uecords of early •clipoM aro no doubt iiwjfu! in aftronoaiy 

uben tlio dabo ia lixert by the record, bocause in nueli tawM wo i-au 

te«t the accuracy of our praxcnt toblu* : but « bun tbo <l*to u nut 

flxexl by tho record and w« bavo to «ndtiavour to aaunrtain it b* 

conpuling backwards, Iho twtronamicnl valiui of tb« r<>cord \* nil. 

It inay hai-e a hifttorieol ralue if tlw n<cuniry of our prvai'iit labliM 

inay be relivd 011 for llio lant 3000 renm, but it i.«ii throw mt 

li);hc on Iho aemracy or 4»)hefwiM of thom tabltto. 

For Ihiit reaoon 1 comtiilvr tbo relip^i^ nf Jgiitdiun of no a«tri>- 

itoniicBl value, In tlm fitwt plaw.JwM-phiw wMnn; twrn for many 

yeara afterwurd>f. and it Ik not lik'^ly that imy cnrc-ful attronomical 

iwcwils weni aciiilatile in bis liuio. C'hriat iiBU|>po«>'d to have Ixieii 

J3 jwrs of af>« uben criwilicd nnder Pontius Pilate, .lofcphin 

tiienliofls that he was :t> jvani old in the time of the aubiniiuxiit 

Proi-urator yetiK, and bedt--" no nutbori'y for tli.- wilipse. He 

nientitins in tliesam* pat^t^pb tliaton>- Jo'eph hut a<'t«d ai Iliinh 

nrieat for n day (ibw dav of a fast) and tbnl lltrod mnovi-d 

MatthrasfroDi tlie High Pri-iitliooJ. and tbnn adds Ihaf then.- was 

Hii eclipse of ihi" Muoii on thio v.-r^- mg^it." W»» this iKa night 

iiy^ (if Ihe A-ti-} on which Joaeph oHiiialoJ or on whu-h Matthiaa was 

■ dnprived ? Indeod froa th* csntext It mifht idmq tb« night on 
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vhith another Matthtu w»a bdrned mlif*. Etro if lb« dat* i 
Jlonid'B dmth wvrv dearly asevrtaincd. I doubt if Um data of i 
rrlipM could be fixed witbin firr mn, ai>d it iiiaj'ba*«t 
oo a dftjr altogeUiar dtSwimt from ifaoM cwsfiuM bf i 



Cvi anr uF roar Knden pt* me the date of thm «srlSaMl acfipa 
kAicA itjired fry (Ac rivonJ itn'/uithofit ttit* pTDOMa ot cooiplbag 
tncknrd», wbiuti »o«nu to me to be naUj lnjj^iinj, tba ^oMtioa ? 

Trnlj TOOT, 

l;^lill, Ifce, Jona j. W. H. & MoML 



il 



ApytiUe ofJvpiter to $ Searfii. 
Gextlkkkx, — 

AiiM>Dgtbenot«woitfaTobj(«Ufortl»aMlraritar-gatrr in 
Iht «arly half of lut montb maj ba Rckmad Ibe ap[<nacb t f 
Jupiter lo tbi* star. Throng an ocdwaff o|Mca glaii the two 
reserabled a tiue doabl« Xar vHb bmatHaBj coo tiM t«J coloutc 
Cttojnnctioas of Jupiter «itb |i Seor{«i an m coon* oolbtDe ne«. 
Tbey must occur alniort enTT tvrln tmt», onljr l ow w l iata tbe 
ubjectn are mu<-b dowr thm on oibtr onwoiw. Scmt of oa Mfef 
renember ihe dtacnm in tb« * .Aitronoaiical Bcgtatcr ' for AfrS 
1876, bjr Mr. J. HirmingbjiiD. of MtUbaak. Tows. It wpr a wftla 
Jupitrj- sod /3 Scorpii a> aeeo tber« on Pcbrair aS *t 19* t j* 
ff rvpnnich M.T. Tbi^ crtMS-Uoet abow tba nucroMttr ■irw. aod 
it imtu nrrttj ivriaiD that contaet took pbiVL Tb» vHtbcr in- 

loTlotMlMv pn-rpDti'd obwrvBlion at Ibv artnal tint of roa|oartiaa. 

Tbo L1uilm« could Hot fait to notice thr panwa of tlw pluaC 
hf Ihta alar. In tbeir oUvrraltooa, foond br Gaubil, ant po^ 
liabed in ibr ' Conoaiswuv df? Tctn* ' for tSio, «r bsn> ifaa 
ftitkwing, undrr a datr corraapuuding lu 

*.D, 75. " 1 2 Feb. Jupiirr trrv-pit9 du $ An Srorpnia. 

" 16 t'eh. On fit df< Vetoile anpararanl ta Ituuct* d« ta p> 
eopAchaU i» b *<ii« ." 

'Abowaatw told tbat on April 17, 513, JapitfToccu'' ^ -"WH 

and that 00 F*b. 6. 761. "" SI»» 4, 773. and oq A : iSj, 

Jitpiler ocnillrd "Fang," tbat i> tbc cnrre of rtan a^aiphmaft 

f}, c, r, ScorpiuBU. ibuQgli wliicb Cif Ibr Ibmr i* n«t •«alt<<L 

JWalMh V.(anffe. Brtdimt, ^'>''*' 

l«CM, ^fr. ISHW. 



* »aa 



Ammtbtr Eeliptta «/ A.0, 1310 «wf 1163. 

Tba Kor. J. T. FoaW, of OwUb. calM nj 
iMt ytM. itf tb« fad that tbo fotar tr l ip ae of JaniufT 31, . __ 
via* «I>M-Mvd at Dnrbam Abbrr. I'ndfT tbai data tU C^tiuw 
l>ui> duwn a* a wmoia n dtt M . in bM atvhiy aMooBt. ijio"ah i »> 
dwJantc- ' fldtpa. •aba," acd iit tM aaifia " adiptt* I 

f«0titi)ci4>- 

1r lb« iiutima, Acd. XoUt <S«itt<(« Saotty\ i. t. tU tall 
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noto ia appcndedi "Mr. Percy J. Uuumotid'* (matlMinuliciiI 
IvRturi^ in ttio UcuKraity ot Ourltam) " hiu OMortaincti tiuL Lhc 
wlipno pf January 5t*t aJ>. 1310 was au imnulur ono. Aeoordiiig 
to hia mlculalioiu, t)iu 111116 of inasiinuin ulHcuration at DiiriiniD 
was 1^ 7° P.M., and (hu Moon would tlian b«T« vovend ncarl/ 
■PVon>«ighlliM of thu Suii'a dixc, leaving a tmaU cra«ornt viaibli; on 
tho iippw nnd watcnt Hido o( Ihu dnrk face of thu Moon. Thtt 
eclipw would thu* pmeiit a strikia;; llioa);h not onnuUr nppmr- 
anco nt Durliim, una a uoiuiderablo atnnnnt of Hnrkmiiii noiild bo 
caused." 

A cdculation from tbo approiiniMa tabka in tbo ' Kiic^vlopnidia 
BriMnnina,' 8U1 cd., Icada too to infer ttial tbi* cdipw may b«rB 
been utiniilnr in tho Hoath-«ait corner nf Rnglnnd ; tfan mniiQum 
at London about a ijiiartor past ono. Oppolicr'* map* would put 
the annuUr track far «outh of Ihix ; l»it they nro not niueb to be 
rogardcd. as tho raid work p<il« tbo c«-ntrsl lino in tbo prvvioua 
eclipse of Aug. 5, 1 2(1.;, fnr into Noruay «od Swedeo, and ne h»n 
ampio pvidonwi that it crossed Ihi.- Orfcney*. When King llaoOi 
Milingfrom Uelgium, put in at IJoiialdsro, in Orknoy.at this liue, 
we are informed that "tbo Kiin np|>aared un a tbin brisht ring*' — 
an eril omen, it may be said, for the King, »inc« he m'»4 not 
long afterwards d«t'oated, This it one of the best sutbr!iiti<nt*><l 
annular eclipeiia of niedia<val tinges. (It niajr be remarked IhM 
It y«ara hence, tie. on April 8. 192 1, the Sun again will appear 
as a " tbin bright ring " acroM the Orkneys, including, probably, a 
little slice of tho Dorlti-wcst part of 8utWlandRhirv, tlio only rase 
of an annular oc)ip«o iu any part of 6 mt Britain until July of 
tho year 2093.) 
Uelj-liub T.ranip-, Brtdport. Vaithfully your*, 

1900, JkUg. 6. 8. J. JoUKSOH. 

MagnitutU of B. A.C. 24.5. 
Gcim.ni«y, — 

Homo tiino ago, in looking Ibrougli Chninbore's CiitahK;u4 
ot Naked-eye Htan in vol. iii. of hie ' Asironotny,' my att«:il*oii 
WAS attracted by a star of the 5th mag. of wliich tho llarvaid 
reference-number uns not given, although the star was within tliu 
limits of the II. I*. The star's name and position, a* i^veu )>y 
Chambers, are: — ll.A.C. »4S Cassiopean. K.A. o' 48"-j, Ded. 
-H^S" a', mag. 5. 

The mag. is evidently that of tlw B.A.C. and an eye-eslima'i-in, 
as tho star does not oi'cur at al) in the Il.l'., and.as (he i.'bBmh^n 
does not give any luag. in the colnmn devot#d to Oxford mr*aaur<«, 
I pTOWme tbo 6tar does not oocar in the ' UranomuLria Nova 
Ouoiedisis' either. 

On lotting up the star on the map*, I found that tiii>ut;li it is 
shown as a ;lh mag. star on Cottaui's ' Chart of (he ConstoltaiiDn 
Caa8io|>e>a.' and also on the eharl of that nKi Stella I mn in I'rodor'a 
■New 8lar Atlivs,' it is atisent from Klein's -Albs.' Tho aUu- 
forais a quadrilateral with r, £. and o Ossiopoiw. 
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About TO p.u. on Augiift 1 7, 1 lookei) for iha *t>r vHtii thv 
opera-glMKt and fonnd it waa rtliglilly inforior in mBgnitiidp to 
JI.P. 164 (D.M. +5i'''j2o), the inag. of wbich ii 6-^o, aeconting 
to th^ II. P. At tbo Itmi' of obMfrvalion the nomparMoii'Vlsr wma 
nearly at tho SAine kltitudt^ a* the Mar in <iiw*tion. I 

Is this discrepancy due to tonii! miHtaltu in Ifao B.A.C.. or in' 
the star variable ? ». B. OiTTUourK. 

BarrcFW -in ■Fumwif. 

Mr. AV. Bryant hiodlf supplies the following note:— 

The Hlar B.A.C. 245 e^ <3roonibTidi;!« 171 = I^landv 'S'l, 
C3 Idilaiide (Fedorenku) 140 = Oellx. Arg. (N.) S63 = KaikUffel 
247, 4c. &c. 

(i room bridge gii-en tuftg. 5 (1810), ixwiiiblf copied bj Ftdorenko, 
And rritjiiiily tiy B.A.C. uiid Ctnicnwich Catalogue. 

Jjnlande, liowerer, givt-ii (i| mag. {t797'8). 

Ari;v!and('r(iS4i) 7 (probably sliould be brighlar). 

Hiulolifre (1845) 6-2. 

Bonn Durcbmuiitcnirg, 1S55, vol. t., 6-5. 

0»-(wl!«chnft Cat. (Bonn, 1875), 6-j. 

Ho in all proljabilily tbo 5 mag. t* an error, Iho alar being about 
Mr, Gnythorp<''i> cstitnnttt of £j mag., and not Tariable. 

BoytX ObwrrUOTj, Aug. li. W. W. B.. 

ifew F^rmt of Telescopes oiut other 0/tlicai JmlninKtitf- 

QlHTUSllUI, — 

Theraliat-<!ivc«nllyap|>i:arcd in llic newspaper and »rirat)4e 

fress communication!) dtalm^ with a iww fmni of U'Wcope. tbn 
undanieotal principle <>( wbteh conKi*ls in attaining the actiro-. 
malisin of a Wgu ot'jncl-glmHi by the tnlcrpositiou of a antil 
concavo-COOfex len«> >ilv('rcd ou the back— Ibo curvnlurca of ti» 
small correotiug negatite lunv, with it* internal refleclitig boKi 
betn|{*o proportionrd as tocaufoitim-gnlivechromatiMulocoi 
tlie poailite rhromaiisin of th« object-glaH more compMpJy thoa' 
baa y«t twen allainwl. at tbo aaine time at a much (ms coit BDd 
with a shorter tiite. 

It has rocnntly bevn announeml tliat ProfcMorikhupmatm, of 
the Tecbniechc llocb Kchule at Aix-la-<.'lia)>elb', in l*ni«>ia, on 
July JO. 11^97, applied for and obtained in the I'niled Slates (uDikf 
I^teni I'nti-nt No. 61097S, dattrd Uaidi tjtfa, 1899) a paU-nl ua 
stich an imtrunivnt aH is abum dMcribrd, under the t>nin« «( 
" Me4linl-l''cniohr." Among other thing* it ia claiated that one 
the adianlagos of Iho tclncorv '■ that tinglo crown-glaa* lenrr* 
a'one raav b« ums). Prof. Mehiipniiina, it ia alto annouoceJ, baa 
publiflfaea a book un the siibjvet. 

Under the ciictimstaiwea, and in ilefenc* of lh« int^nalf of t 
of its mvRiUM^, Me!*r». Z. M. and J. B. ColHn*. !!«■ T . 
AslTonomital Society thinks it right to inl^nero fur lii> 
of laying bvforv your rt«der» ccrlain facta not btlhsrto puuiuiid,' 
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and whicli may leml to pluou Lh« allcgvl ucit invonlu>ii in ft dillereat 

la 1893 tbe Mt-Mni. Collina c»nslnicte(l * Ti^lnmulur of tlieir 
own <te«if>n lii n-bich s moiliAdtl fiirni of ilinlylu uliji.-ctivu wui id-xI 
for the pur{>u!M of xluirtniiing th« Liibii nnil itmplifj-inij! the fuous. 
As a further miult of tlioir ituilir-* Ihvy canm tn Ihi: condiiiiiiMi 
that ceriuiii priiioi]>ln ataplojvil in Ihnir IVrloaiotvr might bn ad- 
vnnta^ausly umkI in a t<*)u*cop» combining foam of tho pr<>portie)i 
of a refr.ic^lor iiikI a rolloctor. lit tho siiinninr of iSqA ttrny i.<utn- 
pleted aud exhibiUii ti> n fow fm^mls nnil a tiiinibrr oE mciiitx'rj of 
Ihia 8oci«tir an imlrumont of 4 inrlu-n nj>crtnr>.', t fcvt in Ikii^Ii, 
and 4 feet fut,*ii«. which tlipy citUid tho " Monnj>tan« Achroniniii? 
TeJesfiopi'.'* Tliiii iuntninntit pyrfitrmoH admirably, phologmplu 
btdng taken with it. On tho »iig^»tion ol' lhi> McsiTf. OdhnK, 
Onnfid«ulinl ooiomoni cat ions weri', in tin- upring of 1807, ntlJ[<^iwil 
to Lord Kf^lvin, nnii to I'rof. .1. A. itrawhcar, of Alfeghsiiy, Fa., 
and Dr. H. C. Vogv^l, Potsuljun, l'riis*ia. To theso g«itU>m«ii wotx 
also siilimJllud (tmwin^s a» «'i>ll na dfacriplioni« of the fiindnnK'niHU 
of the Miiiiopliine com bi nation. On the data boforv hiiu Lord 
Kt'WJn iWitn-ii, however, to expri'ss a roudu«ivo opinion; I*roF. 
Bra«honr, whilit not coniDiitting hiiD»vlf to the prini-iplf involvod, 
sui(g<^xU-d that an S-icch tdL-scope of high qiiatiti,- ahonld b(i con- 
UTuct<Nl and tosted. Id his drst communJcaiion Dr. Vogd, wbv 
wratnl that hs lind ahouii the inveotion to bii n»Ki%tant<, un- 
Bpnringly condemned the telescope. But afti-r a IvltJ^r oxpbining 
ta him an rrror in tbu tigniv* lint mipplioil him, togctbcr with 
wlargwd I'splnnaliotin, Dr. Vog^I then «nid thu vmnbiiution 
appenred tu him in an entirely now lii^lit, and with tbi- lignn's th<-n 
wfore him he found the citri^-cl ion for chromatiini " to b« mom coia- 
pl»tv,indi.-<.tl,thnn \» thocaacwii-li Ihe ordinary nchromnUcobj.xtivi!." 
Aa a reoult the i.on"iriMrlion of an innlruititnl of 8 inuhcM 
aperlurw was proeeedt'd with, the lain !'rf»id<-nt, Mr. Arthur 
jUr»i.'y, F.K.S.C, and .Mr, John M. Martin joining t'u^m with n 
riow lu fiirlhering it« coin pli-t ion. Th" dovolopmcnl. howeTer. of 
an itnporlnnt fralnro of ilio combimttion (not Qientioni'd in tlie 
com nut nMt ions referred to and not indiidvtl in Prof. Sehupmnnn'a 
pat«nl *pcciKni<ion») delayed the conntrndion of Iho o-coud in- 
alrument. and it was not until thin was ni-arly romplet4-d that 
Pf«f. St-bnpmaun's [iat<'nt pniopwiings bvcamu known. 

Thu point which the lioriuty wii>hi.-s lo tawVf in that, to long af o 
U lti« early pait ot 1K96, a li-li-HCOp't embodying Ihu cMi'Uiiid 
fi-at^irM of ibut dvseribcd by I'rof. ^Iiupinaiin uaa cun»l(uct<'<l 
and tested in Toronto. In each of Imo annual addnuco» to the 
.Suc-iety dtiliierpd in January in each of the yoarx iSijti and 189;, 
Mr. John A. ['ftlerson, .M.A., l'ru"idnnt, n-(errud to thu ioBlru- 
ini-nt and olainifd for ilw Swicty I he credit ^'f hating mL-Rihi.T< 
»ti(K<-ienlly skilled in optica to proitnue a mmlniutioii of l«u.i<-a 
, coRi|>oaed of one hind oi glass, which crndd bo iurd lor i«'lo»i»]«r», 
iitirrosropes, and cani<.'nu, grt'atly rhraprning titvcudtand mluduj; 
lli« Mie of lhi.-»e iwtruuients. 

2rS 
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hi llie ail'ln^i-i of iSgfi h,: my»i — "Tlio Collins Bmlhws 
[iroTMl their abiltt^v in tlx: figuring and poliibiiit; ui panbolic 
mirrors for mflectin^ t«l«suap«!i, and rtfcrntir ttiay bate lovmlod 
a t«l«acope vf »a calmly iiou' (lcji;;ti, whi<-h uiti attaiu a Kuximnn 
result at a midiinum eont, mcatiiring onlr hsIT tbe lennUi of iIk 
ardioary dosign, bcsring at the tamv tinxi thu iuudl' raaguifying' 
power and (lOttieMiiig tbo virluu oF achratnaliitm hy (lio aae of t*ru 
IpitKB, bofb of crov-Ti k')<!«- ^y changing tho relative |>oaitioD of ^^ 
tbo cbief luoaea the adirooiatiNm can Tx: tindi-r-rarrertMl or over- ^M 
corrected. A short aohnmutic It-li-iti-niM! trith two U;iui» of lbs ^^ 
Mune inatoHal soumLi liki; nii impouibilitv." 

In tbcadiln-n »f 1S97 h« Knyi: — "Two of our mmt eamast 
inemhen, tlu- OoUinn Itrathvn, an> slill dttreli>]Mn^ lli<*ir new 
Sfonoplatw Apliromalic T«ln»copv. It ii an« of & inchat anerron!. 
ImTiog a iww farm of ohjnctivo of onn kind of j^om. MounUd 
(■quatonnlly it delivers an imagi- of a nlMtial ohj«et in front vi 
till' cyf[MKiM in diiuimiiioiis «>iiuiial»nt to a tiat|[1h of 40 fed. ' 
nltlxMigh ibo i^xtrcmn hwgtb of tlto instrument i-oin{ilfli» 19 but 
4 font. It is ahhi to i-orrect for *pherical nbemltuu ai wHI ai 
clinonnliim and al!M> for tb» ' .S:^hu<.-l>:-rlu ' aberration that tniul 
iio«-Ki«rily Rxint in Ihttonliiiar; rwfraaurof gtvat anjiubr apettutv. 
I>r. U. C, Vogcl, of tilt! ABiro|ih_v«ic»l Ohaertatorr, PutMJaia. after 
a malhi-maticnl analysis of th<* cortvi'lion for achroaialism.M.n. 'a 
workable ohji-rtivp ii uour ithoMn wliidi. as tlte reannios )>rairM. 
itnWert in an ex>^(d1<>tll niaaner thi» rsya frotu red to rioM. better 
iritWil tliau is t)ie case wilh an nhJMtire of (he uoaal oDiiatnirtmo.* 
It tnay b« added that tlw canie priutiplo may be ajipliMl lo the 
uiicroKOpe,'* 

Upon Lhia Rubifwl tW Society ypraMriiig a viimmI rrpon, whiob 
will inclnde oofiM* i>f (he tomaooaoMitm wbidb pmi^l U'tmnm 
llin Society and thfranthtrnlioa rffvrred t4>. 

In juslii-o to till' M«*r«. Collins, I am to a«k ^ou to ba aa ffood 
as (O find nMni la your valnablt- naniine for thn ron -oo. 

W. H. 
Sf. Ttrmu JMr. ;M>^ 
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OBSERVATORIES. 

Wi!ni*»D. N. S. Walb, — The oWrting weMb^ va* xrn 
fftvoorabl'-durini; i!j')9. so that Mr. Trhtiuit bw a Ur^ aMouul 
of work '" mc<*nt t1ork-<^mir was ih'i»miinn) on t<i5 ni-hi* with 
i)i« iran»i:-iii»lrtin>^nl> >hc di't.oil* and rtuulla of wtin-ti are S*«mi | 
in Ih'" ' — "" ■■■'"'» R*;Hrrt for thf vfar; a rKmarkahl' ■■ 
in ll, I* thai tbf Irvrl i-mir Hiani^rd hy a. - , fat | 

llin oi>'ir-i' 11; ') daj", which Mr, T'>libutt thinks w.i' ^ . 1 . atv 

ra-nfall. a» 5 iiw"!*^ »' rainfall t*l«rMt q «.w. ri<. \ ;m.! t 7 aaij 
ll D >amv hour < ' 15. and tbe IviA «a« found ihm altered 

un t'je erenlBK ■ -r daj. 
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SoT^ntj-eix phase* of occultations, rvious mirrooieUr i^Mena- 
ttotm of minor planets und coinet«, were made, us m ell an tbo innleo- 
ralogicEtl nbf^rvations ; but Mr. Tebbutt tiuda ibat uilvaodiift /tnrx 
oofnpe] him to forep) 8ui*li Ti^oroun work, luid liu iiiieiiiU for tlii- 
(utnro to d«roI« himaelf solely to doubtc-iitat- obv^TVutiiHu, im 
tho reducliou of tbette is comparatively e<uy. He wmidn to Gitd 
it difficatt to B^t efUoient conaputiog licdp iii'tlw Colony. 



PUBLICATIONS. 

Da, Conn has detennineii the proper motions of 193 stars iu«l 
in the lDl«tualional Geodetic ."^t-rvice. and iheae, with the N.P.D.s 
for 1900, are published by the Central Uumwu as ■• Jteue Kolge der 
VerOffeiilii<^huiigeii, No, s"*. The hilars fall into twocloasw, rh., 
those uxed for lali tilde d«tenniuatiou (between +15"' and +61'" 
Vec), and thoau usixl for researcbes on refraction IbctwL-cii ^ttt" 
»nd - IS* Dec). There ar« a few between +76' and +83". 

Dr. Cohii gire« all the calalofiUL-pJiiits for eatb mar anil tli« 
I>re<v^t>aiou used in radciction, which adiitf to the value of the work 
lOT reference. 



NOTES. 

CoMrr NoTW. — Comet ft 1900 ( Borrelly- Brook») wa» a vi-ry 
convpifUoui object early in Au^st, and a larKo number of ob- 
vntiouii woa aeoired. A tail about, half a ilucrt'e in length uow 
dbh>, and Itie nucleus was of tbu 8th muKnitudu or brighter, 
Tho coniitt OKiii^il into very high north diiUJnation, but in now 
|[oing Nontb aifjuii. The fullowing elomenia are by Mr. I'LTriui: 
[turn obaervalionH ou July 15, 30, Au){. 4 (Ml Sadi. 3656) :— 

T i9ooAii(r. 3-ji O.M.T. 

« t2" 26-) 

a 328 1 1 1900-0. 

• 6i S' i 

log] o-ool;4 

Kpltemeris for Oreeiiwich mMlnight. 

Iti. N.Dec- n.A. If. [)*'. 

Ilwio, biaio, 

Sep!. 3.... t3 a 40 «o 47 ' Sopt. 15 .. 14 o 16 73 59 

J ... 13 30 16 78 U I 19 .. t4 S 51 71 30 

It.... 13 47 38 75 s8| 13 .. 14 16 4S 70 SO 

T1i« brightness is rajiidly diminishing, and on Se]>t. 13 will liavo 

* ' Ableliiitig dcr f>i>dlnii(i'j>i aod F.igeDb«««aimgoo it* St^rno fi'ir dm 
iMmHiluiialtn Br«i(«B<tMtM.' Vvn lit. Prtu Oolin. IkvUa, tfso: Oxotf 
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sunk to on(>-Jenth of that at discovery, so that the pomet nil! 
BCHTcelf be followed for longer. A. C. D. C. 



Minor Planet Notes.—M. Loeny has published an epbemeris 
of (433) Eros based on Signor Millosevicfa's elements, corrected 
by recent obsprvatioos. We give an abridgment of it (for Berliii 



midnight) :— 
















R.A. 


K.Dec 






E.A- 


K. Dbc^ 


1900. 


h m ■ 


I 


1900. 


h m ■ 


1 


Sept. 19, , .. 


2 39 3 


40 24 


Oct. 


'3 


-- a 40 S3 


49 '3 


23 


2 41 27 


41 56 




'7- 


- 2 37 36 


50 29 


27... 


2 43 7 


43 27 




21 . 


■■ 2 33 7 


5' 38 


Oct. I 


2 44 


44 57 




=5- 


.. 2 27 27 


S» 37 


5 ■■■ 


a 43 58 


46 26 




29. 


.. 2 20 44 


53 "4 


9.... 


2 41 58 


47 5' 


Not. 


2. 


■- 2 13 II 


S3 58 



Thf planet is of about io| mi^itude at the cumtDeacemeot of 
this epbemeris, and about 9I at the end. 

M. Loenr baa also published a list of 519 stars near tba patboE 
Ems, and suitable for cdmparison stars. As many obeerratoriea 
as possible are requested to co*operaie in obtaining accurate plkcea 
of these stars by meridian instraments; wirh a view to homo-, 
geneity of results, tber should be referred to Nevcomb'a fand»- 
mental catalt^e as a basis. A. C. D. C. 



Thk OPFoeiTiox OF Ebos. — The Committee who are oigknising 
the obeervation of this small planet during ibe coming moDlhs an 
losing no time in be^nning their task, for the ener^tjc Bnrcmn, 
consisting of MM. Loewy, Babhuyaen, and Trepied. hare alreadr 
issued two circulars. The first and second Kesolutions iJi the 
Committee are as fellows : — 

I. It is desirable that ihe determination of the position of the 

plnnet Eros should be made by microinetcic, heliomelzic, 
and ['holiipn'pbic measures ; 

(n) Ity means of observations of the planet at the aune 
oliservalory east and we#t of (he meridian. 

(ft) By ihe co-operation of oheemtories of Eorope uid 
North America. 

(f) By the co-operation of obsnratories of the nnctbem 
and foulheni hemisphere. 

II. During tb« period of ebcemtion for panOax, the diunral 

jno^'eiDent of the planet Rma shouM be oetenniDed n exact! j 
as possible by nie*na of nucKHueter, bebometor, and ^oto- 
grafihk mwsurm. 

Tbera are other n«ahiti^>ns, hut Ibe abore me the 
scheme of omnitiona. ruracntfA t") ^ R«raatiaB ^ 
bv the tuoditkiB that the dbMrrmtMU east aw* 
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iDwidikn Arc to be mwie in the gro&tcst hour-angle poMible, 
pruviiliid Ihnt thn ptnnct Um an altitude of at le«it lo". 

Thr! nowimity fi>r Itis det4>riai nation of tbe motion mentioned in 
Uo.HoIuliun 11. will bo seen by referring to tbe diagram* given 
in our Inst numbcir. if observations were mitd^ aimultoneoualr 
at tn-o placM, »o #itunhed that the displacenietit n'ould b^ iit right 
anglm lo tbo short trails formt-d by tli« pinuet on photographs, it 
woul<l only be ui>i?eseary to measure the perpondicular distancu 
butwcfln the trailg (supposing them on one plate), and this would 
be suflicioDt data for the determination uf the j»iralUx ; but if 
thi* ideal condition is not attained, it vill be necesaary to bnow tho 
cxnct angle that the displacement luakes with llie trail — ^tbat is, 
tho direction of motion of the planet. It id proposed to find 
tho planet's motion independently oE parallax and all theory 
by observations made daily, add more than once daily, at 
Bach observatory. The su^^ted programme fiir Kuropsan 
o^torvatories i« that obserrationa should b« made ia large hour- 
ftnglett cast and west, with a vopplemttiitary tunva of observation* 
abotit 2 hours before tbe second or wutt«rii aeriea, Jd Norlh 
Ameri«»a observatories a supplementary aeriea should be made 
about 1 hours after the first or eu^tt-ni series. Br workini; in thin 
way it wilt be possible to obtain, by a kind of interpolation, thfl 
aquivaleul of tiyntUainatit observations in Europe and America as 
well 08 to find the motion of tbe planet. 

Tb« Cafflniilt«<> also point out that it will be advisable to bogin 
at anco lo make experimental observations, I'^pecially with 
regard lo photography, they suggest tbat eiperimeuts should be 
made ia measuriug the positions of small traiu. 



Tns CiKW^r.itr Kisri.Kcroit. — A very readable desL'ripHoo o£ 
this iostriimeul as it nour is and the work done with it at liidc 
ap])t>are<l in the Attropht/tiful Journal for June last, from thi^ 
pen of Prof, Keeler, There are many little hints contained in 
it, iostrn<1ive to a photographic observer. The following seems 
edperially worth tjuoling, although, as the £iet involved sooms to 
have been the result of accident, it mii^ht be ditlicult for evi^yoQi? 
to follow up the hint: in the-guiding eyepiece th«re are spider- 
webs, and the tension of one of tbosft is such that it Im^os to 
nlaoken wlien the tem|>enture falls ta within about 3" of ttie dew- 

C<iint. The web thus forms an hvgromeler, and the observer 
nowB tliat wbeii he sees tliis tJiread alaeken it ia tine to cover 
tim mirrors. 

Prof. Keeler says that tlie Urge mirror, tbe llgtire of whioh i^ 
Aicellecit, was nude by )lr, Calrer. It seems right to point out 
tliat, though he wadi- the mirror originally, its present form it dun 
to Hir ilF)»'ard Grubb, for, haviig; by aoroe m««us got into a luid 
oondilion after tea years' wear, it was rellgured at Dublin in (ho 
1890 or 1891, 
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Smhai. Nkboi^— The Croaale;- reflector ia ti*«d dov duefl^ 
to ptiotognpb iwbniw, and soma coum of Ihps^ phntrftnptia bs*« 
»\rt»ij bi>en puMUbed; but Prof. if«eleT evident I* tbmk* Uut ibe 
intoreat at Ui« work is no* in tl»e brtutr of tbe pirtun^ but in 
coiKliuionii to bo drawn from tbem, fihkh hv >Dinni*rijeB m 
foliowd:— 

" I. iivty thoii»nds of unrecordod nebolie pxiit in Ui«sk]r. 
A doiUHTtstivi; «!KtimsU> plaoes ibe nnniber vilhin nach of tbe 
Croaoley reAector lit about 1 20,000. Tbe number of ncbute m 
our ntalogUM i« iiot a small fnurlion of this. 

" 2. TTiMe OKbulff «xhibii ftll gradations of apptmil *m, fm«B tb* 
Kreat nebube in yliufronMiif dovrn to aa object nhkb ia hanll; 
disUoguisluiblp from a faint -itat^jk. 

"3. Moat of t4i«« nebule hate a »piral vtmctttfw. 

"To tii«M oondasions I may add another, of oaorv mtrii 
■igniftiMnctf, though the eiidenee in ^toot o! it '» not ti^t ramplele. 
Among tli« ob)Mt« which have be«i pholograpbnl willi lb« 
OoMlaj t«lcfe(^ WB raost of the'donblo' nebnlm figured in Sir 
John Horw-h«)'s cataloj^s (/HJ. Traat. iSjj, pl»to s».). The 
actual tutbuln.M photof;raphod, bate almost Dof^annbbiMw to the 
figniea. Thcjr ore, in fad, npirals sometiiDca of nrj beanUful and 
Mimplex ttniclare -. and, in any one of Ibe nebuls, tb>^ Kcondvy 
nucleus of Krrorhel's figure is vith^ra part of tbopirml appfoudt- 
ing the uiHin niKrl^iiti in brightness, or it nuiDot bo itlcnlifiMl with 
iny re&l pcirt of (he abie(4. The ficnificaDce of |hisimD9WlnU 
(IrttniciiTeconcliuiunlic^in thi- fncl'liBtlhcMsfiftiirvsof llonchtl 
have oonietinH^a bet-u rrganlt-d an furnishing analn^es f'>r ttw 
figures which Foinrsr^ Iws 4(^1 ocrd, from Ihtoreii'"' —.pi-i.l.-T.iion*, 
M being amonKthi- possible form* aasuniml bjar '•*; 

in other words, tbey Imk' bc«n rMardcd aa iUtisii..;.. l. '.. -arir 
elage in tbe <t«<«lujtiaeul of doublo-ctor i^stema. 'I)w a^'tual 
condilione of motion in lh«e« paTiiCTUarnebul»,aaiudK«lv«l bjr 
ibc photographs, are ob?iou«lf \ety much mora complioatrd than 
thoae rQDaid«red in tbe theoretical diactuaioa. 

" Wbile J must Imtv to otlwra an eatinute of th« impoftaneeoC 
tluae cooclnsions, it seems to m« that Ibey have a vary din • ' 
bsaring on many, if no* all, questions concomiitg ibe «Ma>og<'t 
1/, for example, iho spiral ia Ibe form nononily aMumn] br a 
eontracting nubnlous mas*. lli<> idMat onceaug^ntt it«i-i( that lh» 
uilar syt'lem has Utn ivulicil from a spiral nebula, «bQ* >!>'' 
nholog raphe dhow tlul tlM->piiiil ncbab i«Dot,a*aru^ckinKt<i- 
uii-d bv ifae siniplirtiy attributed to the cootractin^ maaa in tbe 
faebolai- liypotheais." 



lir A, a. 3653 Dr. Kr«ots ahoar* tbat tbe doabte aiar $ 107 t* 
B.D. +6i''-^A. not b.Jy. -f 6x*-9J. ThU Mnootha eomewbat the 
duct«[»ncii-N poiiiird oat by Bureham In iba Trrfc«« c^Iubm-. 

SnmkinK <^ the Yvrfcea voliaaa noUla Prof. Hnawy's -■ NoWa on 
tbu rn^rem of Doublo-sUr Aauonooiy " in Not 74 «< tba * FuUt- 



JepTTflOO.] 
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cations of iha Astronomioil Society of the IViSr.' Tboso nou^ 
{;ive, in a condas maniMF, an idea of iho work id tliis dopartiueiit 
up to an<i iDcIudiiig IVmboniki'a Cntalogucs, and Daliirall}' lead 
to a fnlJeT appreciatioQ of liurnhain'M early work, and «Dalrli.* 
Prof. UnaMjr to pay hia tribute of admiration to v&). i. ' YeritM 
fubltcatioiu.' 

To thh worli of Uuriiham and to the Sontltoro Cataioj^e 

JnbUsfaed by Mr. Inoitt, more Ibao balf Ibo notee ara defotML 
'y mJspbc«d uod^ty tbe r«ceiit steady work at Lick by Fro- 
feesora Huaaey and Aitiien m-eiiea but st^anly noliee. 

Tlie same No 74 coutaiiu an orbit of r f'ygni by Prof. AillcHi. 
Tbe ob«!rvatioos are few and sliow lar):;* di»<-repatici«4 inter tf, 
making an orbit difflculi. Dr. Se« bas recently det«rmiut-d an 
orbit of tbia pair, and gives 57*25 yean aa period. Aitk«u 
glrea 45-1. 

Somu ncnr and infere:<tiiii; doulilea by Ailkeu aiid Porrinu ara 
aloo to Im found iii liitn nuiabur. 



Becbvt BKAiiiriiM of Sirius : — 

1899-90 .... n5»-6 4'-53 
1900-30 .... 150-9 4-64 

R«M.*nt nieaanius of Procyon : — 

1900*06 .... ii6"-f> 5'"09 

l9»-a4 .... $38 -J 4'»3 
1900- JO .... 3i» '4 4 "60 



Aitkifn. 
tice. 



4 nights. 

4 n 



Barnard. 6 nigbta. 
I.ewi«. I 



Tub lUPOkT or tiik Asraoaiuriitc ConrutEKCs : Cumtu^ioN. 
[ — It may liaio bocn iiiferri'd from tho occurreuce i>( sevf-ral ti^-urua 
ill brocketii in lh« table of Jieporta of uork duue on tb« Avtro- 
grapliic Cliart givoii on )>. 306 of our lait iiumlvr tbol thin 
information wna (a soioo ext«nt approxilute. It u'b». in fact, 
kitidiy collected for iia by I'rof. Tum«r at tbe Coiifen>ri<« Lablo, 
and w« bod tio muans of chtwking Uio figuiw. It baa been pointed 
out to us that louie injiialice wiia dooa by aaytng that no plait* of 
toH'j rrpuiurr lind been taken at the San If'efnaoda Observatory, 
for tb(? acliial fact is tiiat J39 iiate beeu taken witb J exposurai 
u( 30 niiiiutfs eai-b, and 125 uilh an exposure of 60 cuiuutoi, 
vbtub is oiofv (bull lialf lli« nambor allotli-d to tbis Observatory. 
All tbv Calnlogiiv (iliili's liari.- Ih-oii tak<'ii. Wo bope ibut .Admiral 
Viui^nt will ]xird«n tlii>t mistake, ar.d we will aak readera to moke 
tlw correction in tbe table, l<-st it might seem at any future limn 
Lo cast a reflcvlton ou ike cr.crgotic obaervaloi7 over wbicli be bm 
cuDlro). 



KuaiTtm.— In but montli'K nnmb>»', p. 32S, lin« t from bMtOui, 
/«r i'rot W. IL pMikering rwd Prof. & Mra. K. C. Pickwiiif . 
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DcBNitAM's 'General CataloffUB oE Double Stan' mnkm 
upleniliil first volume for tlie ^erkea publicftliona. BiipociaU;, 
would I comiuund to the casual reader tho iiitruduclion— * dcnwR 
pngOM (<-ic1u(ting tabular matter) in which a iiiaiiT«r of the KubJKt 
K-ta (Iowa wliat ia to be said about it. And tberv are iiomf im- 
porUinl tliiiiga to Hay: double-it«r work Uaa beMi reTolutioniicd 
ill thv last 30 years. " Prior to 1870 all the leading dt>iibli>«tar 
intiiloi^uea ootribined, iucluding altocethur not Iubh than 7400 
'koh-uIIuI double stars, coutaiaed less than ;oo pair* w ith dintsDOM 
nut <-x(;i'<:diiig 2"." Lately it has beeu nabxed that atlealion 
■hdiild be rt-alriL'ted to close pairs, for wide [lairif arvt acldoiu 
binary. Again, .^o years ago "it seems to Layc biTii pmclicall* 
nucupied llmt tbe lield for the discovery uf new paint hod beira 
mdmlnntjnlly worked out by the lUmclicU niul ihc Strures." 
Sinri; then the number of riott pairs has been tnori- iban doubled, 
" and the priispeet of future discoveries is ai pmniiiing and ei>- 
c^iniging as wbeu the 6rst star was found with the MX-incb 
t«lewape." These are word», not uuly uf wisdom, but 
COUTiigi.-m«nt in uo small degree. 






AsoTHKB Catalogue is well worthy of roeriliun — thp now Madnu 
Calntogne of 5303 stars for epoch iSys'o. It is no light mailer 
to di'iA with 15 years' uhservatloDS naile by another roan, and 
Mr. Michie Smith is to be waruily cougratulnted on tht> completiMi 
of an arduous task which he has carried out moiit thoroufhly. 
Wc »lii> were at Sahdol for the eclipse of .Tununry 189S adubvd 
ibe patience and M'al with which he built upn moiintnin to support 
onr end of his lon^ telescope ; now we see ibat h« can demolisb a 
mountain — of urrt-ars of work aiTumulatcd by another man. 
Allowing bruathitig-spiice, he will soon be in a pniiiioD to oob* 
iDpncv work on his own iiijtiative in a new ohmTvatoiy, aiul we 
•bull await the resulli with the keenest interest. ^^ 



Tns menlion of eclipses reminds me that I collected s few 
tiir more inl^^n-sting results of the last cdi[ijm — oocordiug to 
daily paper*. One writer says: — 



II ii loo cariT yrt to Mliuiat« tbe full aizriiSaiuioe of Lb« olaurisliun* ^ 
linvo ri'SKRi to boIloTc ihat tlie moiL inlimbli 

|JCr IftLllUIA. 



bW ihadow pOHsd »l f«ljr -ui tuill 



I have not even yet Oftimated the full signiGcnnce of _ 
obsifnatioH, thoujth I have tome glimniering of what was meant bv 
"thirty-six pliites being lakeu with an iutra-tuercunul nppanitui "^j 
and by llie lollowiug sentences : — ^M 

Tlio (trtancr* Maiiioti l« b« i.carer Us *oUr tpiafion ihiut ia it^S. ^H 

Ihc tiiilCDOc Oif Ino pKuuineact* mi tlw vqiiaUir or Uw &aa li puii&raitd. 



I 



S«pt. IdOO.] Notes. 350 

We have heard n good deal of titc iniwoiiracT of llif Nautiail 
AttmtMC predicUODs, but it is alanning to n'ad th.-tl 

Uie prafcMan it the McQiU Unitantty report Ui^ lb« udruiflion mtn t*o 
mhuU— bcbiiid. 

A* a ^eiu^nl Oedcnption of the eclipse it is difRcnIt to twAt tho 
foUowiii^ : ibu anxiety of the cats is apocially picturesque ; — 

It rh*n lUirlnpiuJ fotur into ilrango oBeifti of light, in du-kming llio bUdo- 
vjilwrs Ilka « Birint twiUjiM. nhidi nunn iDndc •rarkmni *uip ihrir Ubourn. nnd 
nnwd aniinala to tfaaw siiriino, uxl (ii|Bd bird* to *to[> iinginic. whild cit* 
wukxuljr inond about the huumh. 

It is iiot««orthy that ih« vrorkinsn itoppd llicir labours 
apparent!)' before ibe aDimal« thowod surprixt^ ; p<-rh»ps the 
jiurpritie was ocoisioiied bj" the stopping work ? for tbo Korkmen 
were, of courne, uot Britisli uockmeii. 



DM a South Aii«1mliati paper 1 learn that Sir Charleti Todd 
reached tli« o^o of 74 on July 7, and is within a f^w moutlia of 
hU I>iamond Jubilee in the service of the (Jueen 1 Oue cannot but 
xe^Tvl tJiat the information did not come in time to allow of our 
joiniug iu K<i^l wishes oa the actual day, and 1 hope other peufile 
who are f[oi»g td b» 74 and to celehrato their 60 f eara of service 
irlll let us know in some «ay bcforvlianil. It is I'erlaiiily u 
uuoilerful record, and I wish there were room to reprodiioe here 
nil llio iiiter«Bltog reminisconoes of early telegraphic work in the 
Coloiiy which a fortunate inlerficwer s^rcured lor tlio occasiuu. 
One liltJe «tory has special claims on an Oxford NoEo-Book: — 

" Yi**: I met with • fnt ndTentiirv* dtirinc iiiynlilarj riilnrram Udboum', 
MhI (iibAquenllv tiark agnin llirou|;l< llirSoiilfa-l^itfrn HislriotiL anil inTarioua 
|Mn* i>f Uw priiiiiMo when importing linNL I nuii-iiibDr i-ne o(p*rlolic*, 
■llbuUKb It <■ by no niriiDt nfi adTOTiliira, ithicli h clutrnctfirlitie ot Ihc elnst of 
inoD I iiifiJ 10 niM't In lliit limb. I came une oijihC to • sbejiliord'* liut, and 
tnqiMrtil <if tW t.iiitBrv .ii\'u|iniil if I iiii|ilii iilny llivrt. ■ T>n i>« you hk«.' mi* 
th> ntlier uninvilnig <vjiiin>lfr ' Tlii'ii 1 will.' I rtfilii^l -. iinrf at ontv bubblnl 
IHy bona. Wp hwl himt- itampfr nnil a b>tly of to*, anil, Dtilinnga haniD-(n>dt< 
ah«a>boanl, I iiig^iUil a gnnip. W* hvraniii qmlc frU-ndly. mid the )onvly 
■b>|ili*nl UM ino bii butor;. lit "it a U-islir of Art* of Oiford ! * 

TIm<to Ik another parai;raph wbicb is worthy of reproduoiion 
bemuMi It uffurda t:on<riiK-ii)£ evidunoe of the geDuincfiea* of the 
inlvrviuw : — 

Tm afnud I abdnid only tioary fon and othen," ma iba nananM. Sir 
Chfloi, ntxi bad oWrred b>* on my blcjcte. had pr«rM>ualy lindly aniMlmd 
,lf MJ nmebiM WM " lirad.' My aupiiralof auch a tiaak moTMiivnl f>rtdmrjy 
Mntinocd bun (hoi 1 l»lotie<il lo thai iriFy iyp« of AMiralian natina whu, 
■rowding Iu Iir Hartnn. ai« lunl to kill. Al all nanlt, [ n*tad tliQ*«ariius>, 
anil can Woly rvmnfmrnd otlurrv lo ilo Iha moi*. 
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Now tlut in Sir Chnrli-n "ayitt limo" tu tl>p AnMtncuw mj. 
I bavu onl}' Icnowii <>nu man i^vcr sLl^Mopt lo ki:vp up with Iiim M 
n puiinlttr, nnd thin loUbirF' rivnl Iuh to lakn cajrann^-pcpixtr u a 
KtiDiulnnt. Thvrv ia no much bo^u int«rvi(^ninx now-a-uayi tlul 
it IN worlh kwping an ovu on inU-nial vvidonon of thiit kind. 




TnKXK w lui itiUfTMting Uukht of the OtgttttchtiH in .ifM. Ji 
No. 483, (luu Di)|mn'ntly in lft« fint inxtancn lo flfUIen, 
KUggMtrtl qiiiti- i(iiJe[M;ii(lonl]v bj' Mr. V. R. Moulton. 1I« 
pmoa ttini Ifxtnt nn; in thu nt-ighboiirbuinl ofn point 900,0001 
from ibii Kiirth, and (roii.ii ant ly iippusi!*! lo ibo 8*111, a number (A 
ii)i'tJH>rs <l(-x(Tit)ini; ntimll (isi-iUnt<:r/ orhifai. Tb« caM o( 
iMuillatory latcllitm aciiur;! m Pi'of. Banriu's atwlie* oa Berii 
Orbila, and tbi^ motion in found to be iinsUblp. Tbu« no ludi' 
Tidiial ni<-t(!or ran nrnmin permaix-nltj in Ibe nvighbourbood 
ihigi point, but it tiiar aliiy luiiK (-'nuugh to dniicv a few time* befon 
it ia •Wtipt onwarilx ; and iU place may then be taken b; anotber. 
Tho mggvition in full uf intereat as bringins wtlhin uur FonaidH^ 
Ktion for thv lirwt limi! a iiotslblf real case of motion mi-ii m reuBnl 
vork on Pnriodic Orbita ha* auneeted. quite diffnvnt. from tbf 
xtvodj^goiDg (n<!arl;r) t'tmilar orbiUof the planetary and t 
theor/. 
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\s No. 4^1 of t)i« nine journal there \i a diMuMion of the ol 
(liMMtion uf Ibe B— 1) diacordanoe at Greenwicfa bv Prof . J. ' 
R&MmaD. 1 fear be will not f[et many people, at any rati* man; 
wlio Iwiv bad exj)ericnce at firrt band, lo ac«ept his roncluaion 
He inakea no referenee la sereral reoent discuuioas of ihb di' 
rordanee bj the Greenwioh obaarvera tbenaolni 1 bare lb< 
i-aca|wd his attentioD ? 




It l o I 



Tbsrk ia an anrinnt joke about a man wlio cmilij uoder«lttnd our 
di^terniiniof; tbo dutuioea of tbe clar*, but waa iHiulrd liour «# 
found out itwiir name*. An invMM pwucio hw lasni limught l« 
tuy notice by Mr. Denninj:; it oloioat w«nis a* Ihoocb m«t< 
must be able to find out tbe namMof placn on lh<- Ennh. 
in»l«DCO. on July 14 laitt. a iiiettor M-on by •ii oUerven aiaried 
fnim a pwnt three railM N.E. of Bu'n\t%n\ on thr {{Mex <vxut 
diaappi-ared over a point lifteen miles K. of DMmh^n, Norfol 
It padMid ne*rk over Bnyhi\\as»f*. I-lssei, and onn of its brillian 
outlwrata of light occurred ovi-r llurHon in Ni.rlolk. Aootk 
meteor of appuntnlly a huniomus lum of niiud apprarvd and d. 
iijipnari-O ni-nily "ver Quaiutim, Oucka, and tta nrlb-putttt 
i„iir (UiJiiigton, Oxrordabire. 
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Note on tiie Resolution of DoitbJe-Siar* wU/i a iS-imcA 
Object-glam, 

Tax iatigia oi a star conuate uf a apurioii! disk and diSridi^a- 
tioita. \Vb are oulj couL-erned wili the ilisk. 

It aui bo iuftetwl. by Airjr'» int^tboif. supplemented by th^ 
method BtuplovcJ belou-, that with a aS-incb obji'ilivo of vliiult 
tbd spUualto rarrection it perfeL-l, ibo disks af tiro sUra »om bv 
Vtt^ht of w-are-leuijitb 057 of a micron*, should ha e«oa atpurauf 
ou a Igftoi Tu^Ui li tliv inlcrvfti bet:v>'t;vu the utan U uot leaa than 
o"'4 t that if ihe bUr'iiiturval 14 twtwijon o*'^ and o'''i7 tbu two 
(lioks inergH into n dumb-boll ahapsd ii)ia<^ forai«d b/ light, %oiao ot 
wbiok is ciipftbli' of sbowing iho diahs soparaied, but that if tba 
iiit«nal falls a litUo >'hort of o"'i7. nono of tho tigbl ia eoill- 
iMtteiit U) sbow thcin soparalcd. Thoao liMi}r nvull^ aru abtainet] 

[ by airplfiog tbo forioula whii;b fulloiva to nii objoulirv of 38 inchoa 
R[ierltuv. 

In tbe second coup, t. e. whon iho iat«rval brtwuin tlio «tar# ia 
belweeu o"*4 and o'*!;, th<» iinagu is produmd by light roido of 

, which i^an aud srnno canool produce an imn^ coiwiittiii^ of two 
dutinet diska. Tlw imagv will tioconlingljr bo cluarad bjr irxuiuding 

■ I liid o';7 uf a miprun n fooA w4n)-ton|rlli to Ulums whon d«alitig iriUi 
rtwolvtioni by afail* liglii— not ixcinciuhrulnaliio. 

1 In Uiit liiinga of u tiar forntnl b; Ii|;lit of mra-lmgth X. Ibe aputJiMM 
illik <4lea>U (iwr tlin >)mH tnultued by llio Anl d*rk tin;, the UtnmBter of 
•mhUh •«! ilionn hj Airy lit bo 

tisM A la ihn ilianifMr of tbo olytd-gloH. Tbii dlik cotuUti of ■ brigckUr 
Miitntl |wrt olili Cutitrr atiUyinit porliuii. Willi > Kond objraum ilii> brlfthl 

Cn n>*y nM^l)- bo Uk*n 10 b>in & ilinmaWr tqual to •'i a . but (lia dak* uf 
11 itMn ua MM (pukmi of in Uw Ml aa wpsTBlu or ilitiiait mi long m my 
out nf the illtka o<H«la|k. AMnPdidgly. IB urdrr Itiul Umj tnnjbntrptnta, tii 
inUnd Ikikmd the coDtTM of Um iaiagta of tbe lUn ni'iM pLjual ornuwsd A 
VOi. JLUU. ^ O 
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ItetMiom <ff DmUe-Siar*. 
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Iba Sfht which ranttot Asm tlw ia\» ■> tfirtmel. but whirb efaowi 
tbirfD Mttnrd togcthrr. BmA iiak t» pm^nerd br li^ht roanisg 
)rn«n all |>«irU of the obJN^it^ }ittw l^ifct in eraniHni'al optica 
i« trniipd M if it vntmuVed at ray*, bat it iim^ not reallr ooimM 
4>( ny but of wai>«. It mar be n" olneJ intJi ili« ro-exirtMieo of 
nnilalationa * of «ravfJrU of infinitadnal iolanaitj in innniBMaMs 
waja, OOP of wbieb i* MptnaUr coatvaiBBl, vts., tbo rmolotiw 
into ondulationa of /f^>u wanlclK. ThM»«vt»mt raniljpfciund 
bjr fint ima^nioff tbn nyn of eeocntinca] of^ic* ronvrrgin^ to 
form a puix-tam (or optical poiot) irf th? tma^. Nrxt M>neMT» 
iinilulntioriN of plana warelafs all oF tb« ntne w«n>-|vti](th and 
with nnvtr-frontR p^rpmdicular to each of tbeaa nja, and all 
fT-arbiiig llip |Ki*iti(in of ttw inu^ in tbv nme pba». Tlien 1 
hfivf! rlwwlinrci proved that onr of thi- nar* in vkirh tb» actnal 
ligbl <if wntivlvngth X nay be retoWod i» into lhe*o undulatioaa 
of tJant n-arp}rt> t. 

Wtt majr rataio Ifaa ttoni raj, if we rvEnember tbal it has do 

phfncal •Mi<t(^<>>, b«)l is ouIt a 
((miKtrir^ lin«, tit , that nor- 
mal to th» warolots ot ODe of 
the above nndulntiom wUcfa 
passes tbrough th« punctum of 
tii« image we aro Mnnderin: 
Now ojerj pair of undulalii 
v'ould, if tlocr alone 
pmonti nmdiiro a litmin' 
ruling intWplancof tbciiMef, 
iukI iIw M-hol>:i iuae* maj ha 
reganh'il aa fomiMl liy tb« co- 
oxiilvncn of all Hip nilin 
Mhich are fonnixl by grooping the tinilnlntinna in pain>. /( 
tt^linuilt to ifroufi thitu in iinif jiatr* ihat u^ffiut metl Omv 
jtrondid lltal i» d^ug m *t VMe»p alt Ihe tu/M, 

* iff *n iindiiWinii i* lo he undentond a train n/iiniUr ffjiitdWanl *at 
IftliD uiiiliiUiiou U nl )iUne mt** iliaj lidnuitv wiiUowl Haii^. If rW; i 

Sihrrlial wavn, Uia IraiitTMial oliBfiga* but, the «at*-ka(iJi maaiua 
tflrail. 

t Hill (hdirvin mtm aiiuncl«lMl in llie Itnl of ihna pafv* ou Mien 
Vtelim hj ilin iinwnt wriiar In ib» Pkil. Maf. for OduW i»o4. ji. m ■ 
k 4iiiii**liiit pIiiiii»j pptNif U itipr* piir«i of il. A .iniDlcr (•iff ■• itii™ ( 
/■JIfJ .Vao. r«r A|>p>l 1X9T. !>. ■?}. Jtuia mili -<i 1^ 

If drtrnMnit ■ Ur(*r am) tmllrr ipliprr ailh n 
or l>iif>lR-nit piiinr rill < ' tmI Kmiiii. Alii-i lloac i-, 

Iraicllril I11711CUI t- ' t'ippH tkr Roiion. Thnr- 

(plintlntl KHi'* '' "I •plwrifsl <i>Tsm«Kllinu -I'-nr'n .Vera" 

HID ■■ (Itfi TT" ' ipbMH H. an iJ>r4r inmnj Invtst; , M tk 

iiHflMi In' <*■•-- • ti"^]''' '"In anilutattiin* ul (pfanMiJ «■**■ 

Mt fWilUnI iiimitnti lr.>m IM iiiBiii»vrati« punrW al (If «ifl»i* uf f|>bm & 
Kwh u( tlMM uixiiilaUiiii* a' ■ybtrtcal iraTalrta. whmi It i — rii— tpivn r. 
txeoniM a Imla Pf nmm aaialcti triMine 1^ *]>li«n ; tai Uw turUKiam 
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Let 9 be tk« interral froiu cviitre U> oeatr« of t)w iinagd* of tvo 

■Un, and lul / be iocal Liiigth of objoctiro. Tbeu 

wlf^ angular >iu{mratiDu of tho ntin. het the 

figure represent the tw» NtiunoLu dith*, uid the 

lines repieeeat two of (Uu afoTtv&u] ruling*. Tlieo 

it can w ;irav^d thul thr liglit which cun slion- 

Ihe dink.1 ifparnf* l* lieht w liii-li rnii bv revolted iuio 

ruliugj>8ucli tluit twooF ihficnii!« of fiM:hrulin;arc 

ou the cuiitn?! q( tbo lu'u dinki, il* jn Iho figun^ 

We Het-d only conaiilcr tbu nuti; wbvD two Mo- 

• ji<L-Htii>f cnwta arn on tliii Iwo iinngo*. 

Now ibe iiiidutfttious which otn cSarl Ihis are found ns 

foUowa : — Let tlic 2gun; rttiircsont tin? obj'-ctivo, add let u» con- 

»tdl^r Itiu undiiliilioii wnsiiting vf tbow plaue 

wavvlcbt u-hicli iitv [H'r|)i.indicii]nr to tbo ray 

drawn from a to thi; imu<^i'. 

Dntw p parallel lo t/i< litu toantcliag the 
two diil:t,nad of a length such (hat 

? *■' 

Then thv undulntioa wboHi* ray (.'juica from 

tln! point o, in <v)njunc-lion with luiy ohl- of 

the unduliitirin) whoM ray* coinp from any of tbo point* of (b» 

fwrpendii'tilor lim* li, will pruduo* one of iho rrquired ruliiigit 

with liffht of uuve-lctistb \. 

Heuoe it p it> inorv than o'355 vfamotri;(wbidiii< i lite diami-ter 
of the objiK^ivL'), wv Mhall gnin an nilvnntngn by covering a Control 
strip of tJie objoclire tlu) width of whicb B i» to be 

B - 2P-A, 

A being i8 incbee or o*; 1 1 metro. 




iritUa nhcrc rofkll lliOM train* (>r con tm irat«Uu jiridiiM* tlia umn inoliiin 
within IBM (ipwwM would IwertKlurol \if lh« origiunl liiiirle uuduUlJMi of 
MBTcr^ng (ptin-iml ■m^rrr, lli* (onmlty of tbc nKfoleU irUbln ■plirrr r 
may he uwde w aiii&ll ■« "v |il«u>. b; iiicra*MiiB Iha *>io of ipliMs B. null, at 
tb« llniit. ttey beoamo nncluliiiicin* of nlan* whidIou. 

Tku* it appc«n iW n iinnln unci iiln' ion ••( {•••ntvtgmg >|iliiirii«l ««■'« 
fuRtitbr* ll>o Miiia malioo o( tlio mMliuai Kitliin »plipr« r m wouU rttiiilt Irnni 
(lietvinjtltiwv vf liiniimrrkhlo iitidulilioni ur pfute tnnleta tnnfwn); llmt 
•fw(<«. Kliull;. bf > «Munil nrenal Ihe ditnr^nt oonditioa of tbe light may 
t)^ Ralond : motvui^r r iimy br muls of »ay IIM we pleoM. 

Aa IIh aiibtntnl waira eniillnl by bmIi piiMlum M an objrcl or im>i» «in 
be re*oln>J iaio uadulaliona u( plana varvlMa, It follow* tliu th* nhuln uf llw 
I tlKln From llw objett or imsp oun b« lo nMlfad. 

~ In Uii* formula /// i* treated aa unity, wbnr ' U tha ilitlanM ot Ihit tinata 
I tht tdft ol lbs oinMiltB. 
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Case I. — Thus if 3 be the separation of the stars, and it 

3 = ? = 1/3" S3 o*ooo,ooi,6, 

X => o'ooo,ooo,57 metre, 

P=-H^ = °"3S6 metre. 



B = 0712 metre— 0-711 = i mm., 

HO that theoretically coveriog a ceotral 
strip df the objective one mm. wide would gaiu an excesfflveljr 
small advantage with light of wave-It^ngth X. 

Case 2, — If 3 = 1/4" =: 0*000,001,2, 

and \ as before, then 

P = 7j-o = 0-49I = 49*' ™-. 
and B = o-gSa— o'7ii = o'27i metre =27'! cm., 

which is therefore the width to be given to obstruction B in this 

case. 

Case 3. — If S = 1/5" ^ o'ooo,ooo,97, 

then jj la 5? = 0-5876 metre ; 

.■• Bt= i'75— o'7ii =30*464 m. = 46-4 cm., 

so that in this cose it would be necessary to cover a strip of the 
objective nearly 46^ cm. wide in order to clear the image. 

Case 4. — If 3 were 

o"'i8^ 0'ooa,ooo,873, 

then „ * s _i 

i" " r =» 0-653 metre ; 

.■. Bs= jp—A. = r-3o6— 0*711 « 0-595 aie'ro, 

or 59^ cm., which is the width of the covering strip to be uwd in 
this case. 

Can s- — 3 — o"-i7 -> 0*000,000,824,5, 

.'. p => o'69i metre, 
and B = 1-382—0711 ~ 0*671 = 67*1 cm. 

This ia the width of the obatractioa in this case. 
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11|U would leave » tuniiiioui strip oiily 2 era. vide at eadi ude. 
and KOBS prubably as far a« it will bo practicable to go iu tiio 
nHolutioQ ui <lt>uble nUrs willt a iS-inuh obJM:lire vrliicli i* 
aplaaalic u|i lu tJie nutrgiii, unldSH we eieludo tbe red and onidK" 
light, ia whidi a»M X ttAj |>rab«bty be initd^ » small at o'^3 /i, 
niid if M a ooroplete Mpualiofi al tlib di«k« can tw etTti-l^d by a 
aS-iQcJi utijvotirfl upon a doubk alar uhow constitutiuls are t>uly 
©'■155 ssuiidt-r. 

PiTliapn tliti HuniiliMt plaii would be to batv a light fratae tntde 
to go or«r tb« objovtit-a with two vlJding panels, to that the widtli 
of lli« obttruciion caa be adju»t<>d, tlie 
uliolii frame being mounttKl 10 turn ioto 
ail/ iMMtilioii over tbo obj^t-glaM. so ea 
to bnag the strip 1) perpendicular to tbe 
line jaintng tbe stars. 

3'b<; iiDng^ may be (lulbor cleared bj 
curving the outer edges of tJis (sliding 
pancU M in tbe anoeied figure. Ibe cur- 
y" "X. vaturt: boing Ibe Hiiie as of the oullini- of 

»— ■/! tlwi objoct-glfMs. 'I'hi* form of sbutu-r 

■•iiclud<'« all Jiijht wiiich is iuk.-apib]e of 
fumiahiog tiphf il I u mi mil ion m tbe contact of the sporious 
diilta of the two ators, und it is obviooaK- an ndvantaf^ to secure 



-S^ 




O. JuiiKsiDxi Snxn. 



Ibis reiiitu 

I<j90. Juu« JO. 

roaieCAtPT. — ihiv to JmI wUh oftjteti o/nn'U^ tiu, — A circular 
uliip wLtoli blocks uut uti but an outi'i- aiiniilus of the objectivv is 
ibi- liml for »L-Qiiitf miMulv deUiil on ibe Hm\. Moon, and Man. 

it lilt outotaiidmg aiiiiiilus is ^ n euiitim-ilre widu, lht-:i ns miioh 
liftlit [jasae* aa vrouki be tran3inilt<;tt lir an unulKilruetcd utiji-cliri' 
>■> XS iui-hcuujxTtiiiv. ThiHWouUt probably ausuer for taamininj^ 
ibw Sun. and would probably Untig mure detail into vi<:w than hn-i 
fTvr rot been aeon. The stop nhould bu made of bigbly-poli-ihod 
inula)* to prevent ila booming quickly lieatvd, and tlie whole 
tnslraoient utiould be Hcreeund trutu thv Umi till the instant of 
making ibe obien'atiun. A windy duj' »ouM prulM(>ly be ibu lM*t 
lur lliu alncrvalion. 



If 111* aanului UA ' 
iia<«vt«il b} lbs stop 
IS — 


UlMI ' 


Tliaqiiulilj uri>«hl ita pvMS is 
tlia lam* M would be IreoMUlMil 
by ail objniiiir uf— 

4; iucbo BpwUnv. 
A-6 ., „ 






t .. 




\ 10-3 . ■■ 


5 ClOt «| H*.H»« t 



■ IinMS wouU probaUy U a gooi maWnal, a* il it nii wkm poliilicd la 
L rribrt liMt cufauiuiy. 



Ceminid Mtlear.S^tptr. 



INo.; 



Titv Ust of ttine (tbp annulus aboitt z inchM vide, teft (7 ■ 
circular atop 24 tucbw id diameiM-) will proiMbJ; be the bc«t for 
eximinini; llw Uooit kikI Vlttr*. 

B.r exduding all the ceutnt lif;bt wc protect tlte imsf^ of 
ininutc! deiailii upon 8iKb object* from britix avamped bjr tht 
pr«.ience of lif^hl. wliicfa eannot <hoir l)>e minute details and nlurb 
would blur it tuKe'ber: and at tlie Bame Iicm w« retain eooi 
tlu) light whidi fuRiishes Ibe coarwer ddttils. — O. J. S. 




TAr Cfmirairf SUteor.Shoteer. 

Tbb shoot '11 s-ot art iKal mdintf from t}i« con<ti-llation Grmini in 
the tint half of LVd-mlx^r ant of puticnbrinttrtnt.aji ihi-nueaiion 
rif the Aiilm^ of tJi«ir oentrv bw j»t to bo bia\j ntsblitbed or 

llinpTOTMl. 

Tli« iiiaiimura of the ibotci^ i« due ahoiit Th-cvmbt-r to-13 
nnfortuual«ty in k^oo a period of moonlight. Tbi« htt* for man^ 
Ti-nn bi-eu riMikarfcH] as a noteworthy epoch for Ibi- 9pp>ranin«e 
mi-irani. The history of thii' Di^ccmber >lioui.-r in a« foiluws. 

in ibc year 901. on Xoi^ntH-r ,^0, "the wbo1abi!tniBitheT« »a* 
tilled uith tboae iu«teorB called faliing star* Cram nndnigbl till 
morniiw, to the K^^at surprtM of tlic Ix-JKildcn m Kurpt.' 

q3o, i«ov. 19. — " Peo]>le iaiw a larf^ number of liule »tan w. 
wero dlionling and fnlliiig." 

t57t, Dec. 8, was lite dale of anotlivr display of shootii 
stars. 

I'rof. Xewton rcdurcd th^i? dutes to Ibe epoch nf tSfo, find 
lliat tbev wcpn rquiralt-nt to l>l■c^^lllv^ 13-3, ii-6, nnti ii's 
spoclivei^. ll<-nc<< (bcm \* litll>> dotibt btil that lhi> meteor 
snotrem in i;ur«tion wrrv oarlv appeoniniva of llu' nptniniile. 

In 183.1, aixxit llio uin« li-nie, m many m ton metKora 
seen iiimultaii<v>tiiily, and a eimilor phenonianon wan ohKcrrail 
i8jA on IV-wnilitT ii, 

1S38. — After i>lwi>n-inc the relnm of Ihn Andromfdiil* 
I><veail>er 6, 7, and 8 of thin ri-ar, Ilpirii-k and Vw nuiRlanta. 
Nowliavcm (Conn.), U.S.A., tvconl<-d 18 meteors on r)iwruih*r 1 
from 8> 45* to Io^ 1? on Dtceinber 11 from 6' to 13' 3o*, and 
on Docember 15 from 6^ to q' 15*. Iluea fignrea MMtiifigl 
irdicflte n modentn di^plar of (l^mintda. 

i8.(i, Dne. 10. II.— Colla, at llinna. noted an unuiuallf 
niimher of nietran : in j^ on the night of Iba illh "33 
hritliaRt nietrom, n<>ariy all of tWm having luminons tnu'na." 
M«n in tbo norlberii i)i:aner of the hcarenx, Itieirgeneml direction 
being from S. to N. An aaairiant n^ported that " owtivra pui^ 
•uing thi^ aame direction wer* UDCovnmily abundant" on the 
followii^ murniu}!. The saiiM> oha*rt«r rtcanlad many abooUnn 
Btan on iSj6. iWember 5. i o. 



or 

4 




k 



Oct. 1900.] 



Gtminid hftteoT-Showcr. 



367 



A fear biter, 1847. December 13, m&ny falling otan were 
noticed iu tlw Ci(>iu>t«llatiuu3 Orion, Taurun, Gemiui, otid Auriga. 
by E. J. Lowe, Nottiughwii. 

1848, Di-c. 11, s"" jS'^-O" 50". — 10 iiiiit«on, many large, with 
trains, — E. Hki§, Aix-U-C'ba|>i-Ue. 

Deo, 14. 15. — Many meleors.— Coiau, 

1S5S, Uoc. 1:. — xCuiDorou!! Bhootiiig-titarv nerc reconltid.— 
E. J. I^WK, l)v<»ton. 

i860, Duu. 12. 8" lo"-!!*. — 180 meteors, 60 ihe maiimatn 
hourly rate, at 1 1' 30'°,— F. Mili.EB, Montgomery Co., Maryland, 
U.ii.A. (!ievL*ral stmli'ntH tu*iiitfld.) 

1861. Dec. 10.— luj"" between 6' and 11", t«nor Iwi'lTemcteara 
of Vovi firtit magitiludi* were veeii in all i|uurttira of ttic nky. " Ttiu 
radiHiil- point waa [n-rroi-tly iiiurki.'il Ixitw-twn Auriga and Gemini." 
The Gttminid radiant- point uus lint dcltu'iniiinil in IbiK year, by 
11. P. Oruff, at Prt-atwicli, .^^ant■llMl^^■^, \n* olmiTi'ation luting hen* 
given, and by Prufn. Twining nnti Alamb, in tho Unit<fl Htatea. 

186 J. Doe. 12,9* 2o'"-"i'' i6i"': 1 3 nmlciini. Dm-. 13,8* n"- 
|Io''44i'": 4 mi!t,<tor». Th« nidiuiU-|>»int wn-i at 10$"-^ +3o*'"St 
apparently tho tirnt drltnit« jnuitii>ii ret-iirdod. • — Pruf. A. Ji. 
HRKMTtiEL, llawkhunt. Knit. 

In 1S64, (ivminiik witri! again fairly numerouH, wbilii ill i84>(}, 
on I>MMtmbcr 10, 15 wvru counted bvtueuii 1 :'' and 12'' by T. II. 
Waller, York. Two nigbta later, at almut 1 1'', metec>ni were seen 
: falling at th« nitti of aae fwr minute. Thetie \\et» •' blue and 
white, of luuineuiary dunttioii, and tlie majority uitbout tmiut."— 
W. II. Wood, Bir mini: bam. 

Tlie tame obwerver found Ili« horary rate oC meteors on i8<S8, 
Dec. 11, about i2''-i3°, to be 20; 53 per citut. nera OeminidH. 
Thcii- d«MTi{iti(m tailiei with tliat of two ^eara earlier — " whtt«^. 
wilhanoctanionnl Sluivh liut ; bri«f induration and lrainle«s." Oti 
1870, Dec. i2,duriiiK:i''of wljsenauonbetweeuii'^o^and ta'^o*. 
[ liro ni«tMir> ueru nuied. Thaw, again, were " while or blue, aiid 
Irainli'im." On the «ame dote 25 Ueminidtt «ere recorded by 
C'uptuin (now Lieut. -Colonel) Tupmau in lliu .MeditermneoD. 

1871, Dec:. 12. 9'' 45''-ii'' 30'°. — 14 Utfteord (13 Geminids), 
mostly Kuiall nith abort |iatha and moderate vclocitiea.^ — U. !*. 
UuKU, rtuntjngfon). 

lo'-i t" 30*". — 7 Uemiiiida, nearly as bright as 6rst magnitude 
tiara. — K- Mc-Cli'bb, Olosgow. 

10* I5■-l2^— 30 ehnoting>stara (14 before 11*). mostly 
Oemiaids, about half of nhich uere brighter thnn the Mc-und 
magnitudv. white, and in general not swift. — Prof, A. H. 
< ilKiLMnir-t.. 

187J, Doc- 10. II. — 33 auil 39 moteors respectively. Tba per- 
^ceiitago of (ieminida was 59. — i. E. Clabk, Heidi! Ibxrg. 

14 molroni on the former daiu and 13 on tbo hitior, beudM 10 
on DecemlxT 13. — T. If. Waller. 
b i6un December ii and 24 wi December 13. — W. U. WuuB. 
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The nntnberi of mMeoni as t>rif[Iit or brichtrr than the tint nwg- 
iiitiuli- Ktvpn in Ibe Mcounls u( the tbnw Dbi»i-n«n were 3l, : 
iind aS. most of thiiM bning n«iiiiii)il!i. 

1876. — GeRiiiiid* vr«re a«cn an i^arir m Norciiibcr jt nni] 
I>C«Mnber 4. 

Dw. II, ii^-ij"". — 106 metoors, the nujorilT of tilik-h wrt» 
fleminul* with nry Khnrt tnckn, wvn; counlLi) bj Pi-rmUn 
Jran kt Toutotiw ObicnatoM'. 

D«c. la. — 24 fiemiuMl*. — W. F. Dersiho. Bristol. 

Thn Oominids w«n< " qnirk, a'lort, and u hiU*, witboiit tntiiu nr 
slrcak* rxDcpt in tbc to-ie of Ibe liu]gi»- oriM."— H. Contwa, 
Writlli-. 

1877, I>ec. 9, 9*-! 1^ — Xi'ttriy lo meteor*, mil no l>(iceniber i<\i 
7*-l i' 30", 40 oat of 65 M'l'w (Jptninid*. 35 Iw-iiig •"*!> in th»lM 
lioor. Tboiif were mwlly imiftll, nml very ftw left tAntk*.- 

IT. COKDEH. 

Dw!. 9, 1 1. — 30 Orniinidn.-K. V. fiHBo. 

Dec. II, 14'' .jo" to rfflj-bo-afc.— Metixw*. ptob»hljr G«niiniiJs^ 
n-fTTcictinMtod to be fiilting Rt Ih* rale of 50 per hoar. — VttX. 
I.i;wi» Swinr, TfAA. 

1879,1^00. 7, 7*- 11": 3 Cipminid*. Dpc. 9, S*-to*: 7. Dmi. 
12, S"-!!* ^o" ! 15. " \ crj- •!ii>it, (jiiili! bright, and v«ry rapid." 
Tbo briptiti-dt n-erc of an rmrTnlii-^n-i-n polimr. In itti 64 metMin 
wprp <««n. — E. F, Sawvkk, t.'nmlirulgiporl (Mam.). U.S.A. 

I»M. 10, 10" !s*-i3' 45* —69 nvteon (j6 (?«ninJii*V^ 

H. CoKBEB. 

llsrill.v anv Rrinitiidti vitc rrnvrded in the fonr folloninic t> 

On i884.'Dw. II, 10' 35"-ii' ?s"- — 10 Omtuiib: "»« 
inpid ; filiuri )mtlii, (jiiile liriKbL"— R. F. Sawtxm. 

18K5. — Iixli^-ations of a fliifiing indbnt w <tc obtrrved in tbi 
VMr. 'ilius, from IVcvmber i to 4, (!c(nttiid» Tsdinlr^l inn 
105' 4-34°i and from Uewmber 9 10 10 from to}** *t-23*. — W> . 
Dexirixo. 

1887. IW, II, 16" 3o"-i7* JO**,— T*r(^ niiRi1)Ar« of nwl* 
tufTv MMMi nt Mrxiiut<>ux (Ain) aixl Iti-uiibeii (AI|i>-s-Mari'im««t. _ 

D««. 13, i^.^Kunxirous brigbt melMtra lu-rc ob*«nr<d at 
J)rMdi-n. 

1891. Dec. 9: 40 Ocniinid*. Dec. 13. 6*-S\ io*-i.i' ij"( 
66 meleors (38 iruK rirminidt, 13 from another reiiire in (l^tnuii) 
— B. CoKhcit, UrutKHuler. 

9* 4S"-ii* 3«"- — 20 meJeora (6 true Geminiji), — W. 

10* 45*-i4* 38" — 24 meleora, aiiil 5 rariier In (W Menn^ ifi 
(leminidfl). — Prof. A. -S. Jlrnmnirj.. Kloueb. 

1894, l>ee. 13, ii)' 30".— In about lo" at thta tim* no* 
(Kan ao niptoorn wen? coniil«d in iIm N.B. tkx by an obanrrr 
Uflolreux. Hwiln-rtaiid. 

1895, Dee. io,tillinidnigM; 31 tnctmn. Der. i>, I3^43*-|S*4 
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88. From December lo to ij Ihe number of GemiDkU »Lva 

W3« 78. — H. COSDBB. 

Dw. 11. — More Iban 50 nwleort. — Rev. T. H. Koi'tssa, 
Devon port, 

Dpc. 13, 40" wear midniRht. — ao neteors (honry rtte of 
Gi'iiiinidj 25).— Prof. A. S. Hckbchki,. 

1 1*" io"-i2' 36".— =4 (ieiuinids. — K. R, Blakelbi, Deu-sbury. 

1896, DtfC. g, 8" jo^-ia" (at inU-naln) : 31) ineleor* (iJ 



neiniiiidd). Dec. 11, 



10*- IS*"- 



111 (89). Dec. II. 14'. 



■5"- 



t6' 15"" : 30 (11); 9 were ot the 1 9t imi|;aitiiil«, and only tliPeo 
left fttrenltM, .At midnigbt oa December it Die horary r»t«i for 
all mr-teonatid(]eoiiiuil» were jo and so respectively. — U.Coiti)i>it. 

Deo. 1 1.— About jo Gpininids.— D. Bocmt, Ij^eAa. 

About niidniglit 50 per liour, all tneteon (loGemiiiids). — E. B. 
Blaxelet. 

"* S5"-'a* 25°; 9 metoor*. Deo. is, io*-ii': 10 or 12 
Oemimds. — Prof. A. S. lIcKAaiRL. 

189S.— .\ few GiMniniiU were rreonlii! on December 9. 

Disc 12, iw 3'' 5"' IiHm'iii'ii y" and i.j" ss", 19 meteors out of 
s; were Gl^ulinid».— T. W. BACKHorsE, Kundc-rtiuid. 

7* as"-! i\— 52 nirl.-or«. — It, Service. Diimfriin. 

9' 5"-io'' 5". — 3C mL-tuors (35 IJnminicinJ. — V. XltXBEx, 
HiirtlopooL 

9' 3c'°-i2' 30'°.— ^41 meteors. — A. Kixo, T4eil•l^»t^■^. 

13* 3o''-i4'' 45'°.— S true Geminida, and 13 from ulWrniiaiit^ 
ill Gemini. — W. B. Bkslct, Weatmiimtur. 

1 1199, Dec. 8 aixl 9. — A coosidenibU' uumber of GciuUiida. — 
1. H. AersCBT, AVallingford. 

Dw. 10, 11* lo'"-!^'' 30"".— 17 meteors (15 Oeininidv): alwrt 
pstlM ; aevpial appeared almost st&tioaary.— J. F. U. C Goxoo, 
Jtlalvum. 

I'rof. Kirkwood lias tabulated Ibe early appcaninrea of tlie 
GvminiiiN in tba aaiiw manner as those of the hynlt, and dmiuoo* 
a period of about 39 j jears, thus : — 

i.». 901 to 930= I period of 39-000 yrars. 

930 lo 1571 = 33 period* of i9'i36 years, 

1571 to 1833= 9 periods of 391 It yean. 

1833 to 18^1 = I period of 39-000 jr««r«. 

Tliia peiiod ia to a large extent borne out by tlie Rtrenicth of the 
display of 1892, tiiougb this v-m appan-ntly i-n-ei^di-d by ihuM- uf 
189s and 1896. It t* a curious fact Ihul ilie rHium of 1863 was 
also followed in four yearn by another striking display of (ieminids. 

From (be acmiinl* of the various observers detailed nlure it 
will havir been ({ntliered that tlie Geminids are usually sliort and 
ouick, slreak-leaving only as regards the brighter members of the 
bltower, ftud Ikal not iuvanablr, and of a pale tint, the most 
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brilUaut bein^ loaietiBiM of % rivid gre«u. Tbe avenge tpecd of 
8tx inelMini of ihia cIun of « hich the real paths bave ^n cotai' 
lated U 40 niitiv pvr nccond. 

Tli« mrnn cnnlro of 6( radiants of GemJoids coUtKtcd Inr 
Mr. D«niiin{c ill tiu ■Qcncrml Ckrali<gue' U io6°'o +3i%(lUdninl 
Is'o. Ixxxviii.). This 1* vm- n«ar ih« esHieat poaitioa reoonled— 
that bj Prof. A. 8. Ilcm-^cl in iZb^. Uetaon have bMO men 
Utiiing from the vicinity of Ihia ndiwit on many [Ut«* batwcvn 
Seiitomber and March. 

Till- point iM to which obicrvaiionB are needed is that aa regaitfa 
the lujif^lod shifting charaiter of the radiant. For thi* 
|)urpoiw watchn nhould be k<-pt for tlie shower on agrenJ lugliti 
prt»'i*diog and following iho dnti.- of maiimum. 

7S Hut Chu*, Cla^ihaiii Coiduwu). W. K. BolsT- 
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Vkanga in tbe Stellar Heavens. 

AmtOKOims would likt- to knou' what th<- Bpp««rnncv -of ll 
hrav«ne was about tbe dawn of human liiitun*. say <iooa psra Ofto. 
and whether any of thi; Mtjir* I hen viniMc; have aiiice diiiap[)«ai«d. 
or Imve increased or diminishnl in hriijlitucss. But no Mitfh 
knowledge is availitlili*. Htbcr in ibo form of uisjm or mtaloguM. 
and we must bu content with thft mtahqtuuH iuhI dMcriptions 
uhirh hnvR been made in Dion> modern time«. 

'riiti lint knunii uAtaloffue of i\an vtu made by llipnnpchna 
uhout t J4 n,c. Tbe next cntalc^n>« was i-onstructwl by Ptolemy, 
wlio obwerved at Alexandria betw'een thv i-enra a.D. 127 bdiI 
A.D. 151, and is eoDtaiued in (he jih and 8th books of the famous 
'Almogwi.' It aeetns doubtful, however, that It olomy's ratal of^ue 
ivprantntH f^enuine obsi-rvnttons mado by I'tolrmy hini»elf, or ia 
iiit-n-!y tlie eutaloRiie of iltpparchus slight)^ modili*^. However 
thin may be, we liaveacatalogiioordotcriplKHi of the bearoos maife 
in the tenth oentury by tho I'orsian nNtronom«r AkSufi. which it 
imdoubtedly tho result of origioal obsnTvalions mado by AI-BoA 
himself, and it ia th« oldoat catalogue un which wo cMi j/htev any 
ivlianco. This moat tnt«rv«ling and vataahle work i* prMorvwl in 
tno Anl)*c manu»cri]it«, one in (ho Bci*al Litirarr of Coixmhagen 
■Dd the other in lh«Im|>erial Libnryol 6t. Pt^teraburx'. A Fnmofa 
trnn^lntioIl ot theae mniiuM!ri|>la nna published in 1874 by tho 
Danish attnoomer Schjellerup. and aome aormmt of a eompariaon 
1 have nude of this work witit modem observations may prove of 
intPMst. 

Not very much i* known of rli« delaiU uf Hiifl'H life. ]IU ftill 
ituriM was Abd-al-mhmoii Kn Umar l)iu .Mnhnmmei) Bin Sohl 

■ TiMra arv al*a lbi«< copiaa t^ Al-Sufi «urt in th« liujicrial Ult*ry 
of V»riK but liictt an inxwiintc. Thtt* U alw ci«» la Hw ItrxUb Uum«w 
■Ml anMlwr Id Uib I*diaD Olkv hAtmij ; b.it U>n« m imfrtrrl, euiwnUraUa 
(Mtttom of the original work bciag iiiihui(. 
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Abu't-biUBin ai-HuR ul-Bttxi. The nftme Sii6 indi«il«s that ho 
igp<l to tbi^i «cct »f Kutia, nnd tbi> nani« It.ii:i that be lived in 
tovra of H*i in Ppwin. to tho ea»t of 'iVIniran. lie was born 
on Oiv. 7, A.t>. 90J, ftnd di«d on Ality t$, 986, sg tiiat, lite many 
other Mlronomcni, hn livud to a good old age. Accordinf; to 
anritfnt atithoritias, Al-^uS was a vorr Intrued mou, who lived at the 
court* of Shiru and Bagdad under Aahnd-al-Daviat of the dynmtty 
of tb(! Itiiiilvs, who waa then the rut«r of f^raia. ite was held iii 
hiffh piitiinntion nnd gniat favour by this prince, who uid lliat 
"Abd-«l-rntimsnit1-SHli tnuebt me to know theuamesand poaitiitne 
olthnlixpd «l4m, Sclinrif Iba al-Aalnm the nae of utronomicol 
tabliiit, and Abu Ali al-Fnrini inttrueted me in the principlat oE 
gmmmnr." I'riiicti Adbad-al-Davlat died on May 16, 983 jud. 

AI-^iifTs description of the fixed ftara was, it is true, founded 
on Ptotetoy's catalofTue, but it i«not a mere translation of tho wurk 
of bi« pretiecMSor. It ia, on the contrary, a careful and indopendeitt 
aurvey of the heavens made fi-oni his uun personal obgerratioiia. 
each of ftolemy's stnr* having been cart-fully examined aa to its 
pORition nnd magniluile : and I'tolemy's naietakea corrected. Ai- 
Muti's work id«o centainx the maji^nitudea givsn by Ptolemy (or 
llipporchus), which ntaiies it still more valuable, a« Ptolemy's 
magoitudee fjiven in all tho editions of the ' AJiuagetic' now ejttant 
are quite nn reliable. 

In the preface to his work, Al-S«ft eaya *: — 

"Co livre r«nrerm«ni la deioription d»% qaar>Dt»*1mil constella- 
tionn, Irailem den etoiloa decbaque tigurv. deleiir nombre, de leurit 
positioufi par mppnrt ii I.1 H^ro ello-niome et an jiodiaque en tetire 
Ivngttudea ot loui'« latitudes, enlin du notnbrea ds toutes lee i-toilee 
(|ui onl 4t6 obwirv^tw, loit dana let coastt'Uationtf, loit hon dee 
oonstetlationa." 

AUSntia de*cription of tho poaition of each atar he obaerred in 
generally so clenr that thora Ja no difficulty in identifying the atar 
referrad to. With nferenca to theie pwitions. compared vnth tho 

Hiliona givon by Ptolemy. Ii« Ajrs: — " Unlro repoquo pour 
u'ellenouaDVon*Iix<ileapasitionido»otoiltn<Unaeo livre, c'eal- 
ire Tan 1376 d'Aleiandrat ('i^'i'f-<[viriiain>ot robaervatiou do 
JUeniJlAii»,ile'««trcouleliuitcnnt BWtanUi-ait ana. Lc RiouvemonC 
ilea etoilea dans cet intervallo, m lo supponaul d'un <logri'< en soix- 
ante^ix nns. n dli olro de tj," 7' environ, iji noua on retnnchons 
15', raddiliiHi fnite par PtoleoiiSe 4 obwiuo Aotle, 11 noua reatera ou 
qu'il faut ajoiitt-r aux lioux SMigoA par Ptol^mee dana eon livi\-. 
^««t-i-dtra 11° 4>'. Le lieu i'at-nm.ii.- Kn done, pour le oon- 
ineiwc&wnlde Ton 1376 d'Alsxandre. dKDa9^i3' de la Balaneei, «t 
la plus borate dna troia dii front du Scorpton mt Irouvem daim 
i^^a'diiHeorpuMi; et tollo aerk IWdition *&ira it«iuv» lt<aauirv« 
1 4loile«. 

In ill lh« MlnoU froiD it-jtalt'a wnA in tbe pnwnt p-ifwr, I g«o'« (rata 
I SoliJ'IWiip'* Fninrii tmiiiliilioa of Xim I'rnlou n>»iiii*rrip<i. 
t Tint iUta corrMpoatl* lo liw bfiiniiiiiit of tlic }tu 96* x 0. 
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"Quant aiix latitude^ eUMMroiitl«tnta>M^ue«ll«sdePtiiU- 
m^, fam quo Imi ciuilea tmirnaDt autour due |>6lc» du iwliMnie, 
1«9 lalJtudM n« diangenl iia«. 

"Quant nux gmiuleura iL-a i-totleA noua le muqueroM utia yti 
wnit it* ttvffna riu* dr iicj juvfirtt ytitrr • 

As nn rmiRjtlft oC Ibfcinirc and ai-curacf of Al>Siifi's (l«H-rip(im9 
of iIm! Klan, I tjiKvIe tht> foUtnting with lyfc ntn of lo the (tan in 
the north of St- rp-nv, whiirh lies aoutb of Curoua Bor»li>. if tlie 
mulcTVrill nimpnrv Al-Suli'a <lMcr!pliun uitli a vlar atlaa li« will 
t>ee how cnrpfti) tiitil atv»i*ie JU^Sufi vma :— 

" E»tn> la 4' I /! Serjientu] ipd m trouvi* ati couuneooRment Ao an 
vt nMIr 7* rtoiU' [c ^r|xw1t»], H j a luw [x Serptrnlwl de b 
ciuquii-tnn fn%iitt«ur ilunt Ptoliitn^ n'a jiaa pari^ Elin c*t vfoign^ 
il VIM d'tci). rnviron d'tiiM? rwMUe de la 4* rem Ic *iid. Puis l« 
Smp^nt vV-trtid t'lTH !e lud, #n alfldinant uu pea rrr» )'ori«nt, 
juMju'ttUx il«-ux ntoiles iHintigues, dont k pliui boratln ist dc la 
<)unln(-me ^jniailetir, K»voir La 8* fx SeriKtiUa}, la 9* [a], la ploa 
Kirridtonalc. r)4 de la I miKH-mft grniuleur. 1a > ^ [«] rettr. vn amin 
d« rvH dnii rt<iitr»,'B'inclioaiit. i tu6 d'txU, i una comUc dr la 9* 
verv Ic Bud. Elli-rat itn moiudm dr la troisMine f;rsadeap, tanilM 
tgue Plolrtnoc 1> dil alwolument de iTOMPiag. L« plun brilUnrade 
rra Irooirtoilrwrrt la 9' [noit i« tonlaTl, •( cast ilic our i'un marqae 
Burlaiitivlalirrt <]ur t'uDiiowneNNA'«l-JMirB,lenKi(!uSrrpM>t. l^» 
7% 9' d 10' foruimt un« Kgaa d*lBM Uro* co oriai re, da laani^ 
qm k ligne dniil ifiu jvtnt ta ;' tnc b 10*. pMam nitn> lesileuz 
rontigoJia, aatoir In V et 9*. lautatiS i«n k »ad la brilUint ^ 
i-^lMk." 

TW above is a coed anocioMM of AI-SdTfl d>icfi|HinM of the 
Han, M>d«TMj'«MratMMCTmtoMc«aMo(tba awitinat at Um 
«tan M«rt«d to aa lhi>« a|>{MMr at ptvmi. Taa mf^itiMka 
amifptrd lo tlM^ixtarsli) Al-Safi analgia tatri r good ^ntenaat 
with inoil«m mlisMtr» and in<a jii r>a. 

Witk fvfnvDco I* Ihr " rvnuU^" M» aMWin of apptmnt dw- 
tanrc pmonlir iwrd I? Al-SiAlwrt^mdMcnUa^lbaeoaatalk- 
lnin Auh)n>. " t'nc cinkkr vuti* dnn A«iks nladnantM mianrfa 
r- .'— -. Mir I'uardM gmMlanrckaqaawtmrnnt Mir Icai^afcM. 
j>rpK a"* 90'." lie ic i itiw w tfmk» of as ** rmpma " »■ 
ir,-- .11-1. Mc-v bpiwfwn i«o Mtan. Thit m nw thiiJ at 
«« about 4; f( arc. 

A* 1 U«e uaA. IMA of AI-SttTa (ttn am U vwilr Uaetii 
miMndimik Mar ■)•!»,<« in iWakv; hrttkk iikaHtiao'ou u ia 
fow <«M« dtftrali Mid pnaalinfr. akd ia tba fdfatrini; poM 

other {««<' "nt- 1 »«itl»l»^coi«i4wi1iarriWBLWibrtwiW 

tW nilft'- (Ttlatn •(ar* ai f\<«« ^^ AffittS aad t 

d»in w ia<ton*wl«yw'*t*Biatr«at»J rkti c t w wiiariw . 1 
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Vna ifaj»r, or th* Oftat Btar. — With wlvrvneo \o the fiint 
star Alcor, rmf C which wu mllod al-twha by the Arnbuiu, Al- 
iiufl qaot«a the Arnbinti prcnrrb ** ic lut fnia voir <tt-g«Aa et il mo 
montTe b lunc," which (oemx to show that it wm » contpicaonx 
object to tho Arabian Mtronamer*. iiiifi njs that the Arab* 
called tbo w^U-bnow-n pairs of stana Mov " tho Plough '' (vii. : 
f£, A/i, nod k) by tb« nwiM of " 8auU «Im GafellM," vE boing ihe 
fint ijaul, Afi tbo second >^>ur. it tho third Saut; With rvfeKocs 
tu ci<;ht slan oubidc the old Hgurn (the »xt«ros, as Al-Uud calla 
theoi), tli<-ro is coD^ddoniblo diflicuH/ in iilonlifying tiyo of them, 
rix, tji0 sixth and »«v«ntb. The &nt of tlifuiu fight stars b 
c!earl.V « ( Tiani'l^fid n) Caiwa V«natici, and the second fi of 
the same coitelelUtioii. 'Hie lattitr star fans probably somevrhat 
increased in brii^htriess since AI-SiiR's timo, as he rate? it 5th 
magnitude, whereas it is noir nearer 4. The .{rd and 4lh abirs 
arv yiaimt^ed 40 and 38 Lyncis reopecliwly, and the 5th seems to 
Im KI. 10 of Loo Minor. 'J'be titb and 7th are not identified by 
ikhjellercip, but from the positions i^iren by A\Saii, die 6th may 
perliaps be lo of Ursa Miyor and th« 7tb ¥1. 3$ of the liynx. 10 
IS now about the 4th magnitiide, ai slated by Al-Suli. The 5tb, 
6th, 7th. and 8th stars were not mentioned by i'tolcniy. 

l>mn>. — In the cose of the stars numbered 10 and ti in this 
eoikslellation by Al->'^ut), there is a remarkable discrepancy betweea 
hia eslimalee of their mognitudoand Iha results of modern esti- 
iaat«8 aod pliotoiuetnc ra«»ui«a. AMuS sajs : " L'uiie dn cea 
A«ila«, la to*, est In plus moridionale dtt cote antvHciir dn (juadri- 
latrral el des pctiti>s do la truititaio grandeur. Ptol^mde la 
(lit de la (jiiRtri^i'. i'a 11°, la plus boi^U du m^me cole, est 
do hi quairi^me grandeur." From this it u clear that 10 is ir 
Uraconis and 1 1 i JJraconix. Now ir wa« Mtimatod 5th mag- 
nitude by Argctnnder and JtuU and woo measuml 4-55 at 
Harvard, whereas i was latod 3rd rnngniUiih' by Argvtaudof and 
lleis and was measured 3*11 at Hnrrnrd. It f«ooia probabla 
therafora that one or boUi of theso star" may have ohangod in 
brightness since AI-SuG's timr, uiUom, indoed, AI-!Juli has, by 
mistake, intercbangad tho magnitudea of i and r, which semns 
improbible. 

With r><fin«noe to th« slam ^ and j^ Dmconis, Al-Suli says that 
^"e«th piusborM»*4ksdotix et hi pliiRbrillanie." liut raodurti 
estimat«iaod mensiires mako <a d>H-itlrdly iIir fiiinlcrol the tuo. 

{is a Busportetl varinbtu. Thi) star u Draconis ha* probably 
rightened ^inw Al-8uli> time, for Ptifl<-my and Al-^ufi made it 
6lh magnitude, wharnu Arg^lnnder and Hnis rnted it 5, and it was 
measured 4'^6 with the pbLrtomi ti^r nt lUrvard. 

ihotrt. — Dolh I'tolomy and Al-8utl rntcd t Bootis 3rd msciiitude 
and •4 m. At pnaenC « is about i maguiiudos brightvr thao «. 

* Thai is nMr*r la llio pojp of tk« tdtplSe, not l« Uh pi>l« of Ihe cqiMlor. 
Rrrsiii tpn-trA^niiK' iibacrmtlon* lijr Pror. Ouupbcll ihirw llul x Dnoonia is 
u iluN boiury lUr. Tha p«rioil it kbout il> dafi- 
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Corftna /lortiiJis.-^BiAh PUilrniy and Al-Sufi makr c and i 4!^ 
magnitude ; but at pn-wnl < i!> nlwut 0:1c inignituda brighter thm 
I. uhicli has prnbnblv fuilisl i<iii<.w Al-Sufi'ii timo. 

UtfOilt*. — Plolciii)' luid Al-iiufi made ^ uid r tlu) muds magni- 
tude, but fi 10 DOW at l<!UHt a mit^nilwlo brigtitor than v, Al-Snfi 
made oi Uerciilis 4lh mtigDiludo nnd x UltciiU* 5tb loa^itndt, 
mersiug Ptoleni;'* ^xliinale, but tiow tbu rvbtive bri^tOBM » 
ag&in revened. 

Vygnut. — The xtnr FlaniHtiK-d 47 of UiU nKiftt-llation would Mtrm 
tx> havu brighlentH] «inc<! Al-SufiV lime. U« otimktod it 6th mt^i* 
tude, but it »»» riitpd 5-6 bv Ai^lnnder •nd J Ipin, mnd was nof 
«ured4-77ntlli[rvard,oriiuiirlr t'i|iJuItoFlii(ii»t<ipd jO.whichAl-Sofi 
nil*d 4-5. There cun I* no doubt as Io the idrntitv of th« 8tKrr»- 
ititrrod Io by Al<Huli, fur In? anyii : " ninJevnnl do In lo" [t t>igiii 1 da 
coude giiucho BO trouveul (luntneluilitii de iiii-irp foniiP qu'i'-cuwii.-, 
qui consist* dej> (jtiatrii* <'tailcii dAns In UAo du Dnicon. ].«a deui 
procodentM prt''> i'uno <li- raulri;, nnnt des potitcs d« In qiialrifiM 
^nutdour, U ou^rtdiunnh- (Fl. 41) 4<tn»t uo neu plus brillanti* Im 
It is at present], vt )«» deux nuirsotes ont leur distance miitnrile 
pins Isrp!. Ia nipridionnlo iW opb [Fl, 51] deox euiiant^sett la 
cin<]uii![pe gmndnur, »-l, k borcnip [Fl, 47J d« la Mxitin*," It u 
curious that Al-Siiti docs not inmtion p C>F-gni. which lies not far 
from £[A]-Sul]'s 14th stnr]. fi is now about tbo 4th ntsgnilude 
and slightly brighter tliiiti r and v Cygni, which Al-tiufi mentioiw, 
and rates as 4-5 mnRnitudr. 

Caifiopeia. — 8c)ij(tllpriip identifies AUSuii's 8th star of lliu 
roi)St«I lotion with |i. 1 prufer V, however, as Al-iiiiti's d«soriptioi> 
applies ei]ually writ to il, and as it is brighter Ihsn /■ it wss prob- 
ably Ihestarobceni-db}' AUKuli. Th? I wo stars lioi-IowtocellMr, 
and it seems nUogotiier improlmble that Al-Sufi should lian 
ret'orded the faiiil«<r star and omitted the brighter. Further, the 
iiia;{nitude given by Al->^iiti, 4*5, is quite correct for 0. PoMiblr, 
iiowever. Al-.Sufl may )inve »ic«ii thiriwo slars as one. Scbjelletnp 
makes ihf i}lh star 6, l>ut from AUSuti's dMcription it b deari; 
f CaMiopeiw. as |.>oiDtod out by I'eirce some year« ago. Al-S«ifii| 
Ijlh etar, p C'aMiopoiie, Hcems to have inTcawd in brightnew nott 
his time, llu ^ys it "e>t iidc petite cloile de la siiiviae gran- 
deur." Hut it WHS rated jlh mngnitudo bj Al^Iaiuk^r. 5-4 I7 
lieis, aud was measured 4-56 at Harvard. J. B. OoRK. 

[To b« contuiuMl.] 
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Tub nnnounreineiit ot the duilb of Piof. J. K. Keeler, Uiret-tor o( 
Ihu Tii<!k Ob^rn atory, nbiib oci-urn-d ou August I3lb last, must 

• Pkhh NiHvrt, Bopt. M. ibridm! from OMuarr Xetiea bt IVoT. 
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conu; M a mrpHse sod « sbocli to all, lie wt» banOr 43 ye«r< of 
1^. llu-ttA kftov.'n to his frieodaaud coll«ftf:uMi timt \>p lind bn-n 
BuffiTing from k Mverd cold, but tlicie hud Hm^i no inbmulion 
thai h nefious ouloomn vraa eren n-motel; to tx* fi'iiml. 

.laniMK Edward K«4-li^r was burn at I>ii ^aW-, Illinois, on 
ScpltnnUtr 8. i8s7- "'" qualitiMtiuiis for Rcifiililtc work clpsrly 
rbowrd ihemsL-Ivtw at ttie Jobti HupkinJi Vnivi^mitv, where h« 
took ail undiTgmduale course, and scrvitd an iktAiKlimt to Prof, 
diluting*, »ilfa ubom be observed tjie total xolnr (rlipxi! oE 1S7K 
in Coionidi). 

^>llorllv at'lcr Ihit he wu appomteil aHiivtant nt the AUpghony 
ObuTvutorv, u-h«n! tic had aii impurLaiil part in thn long KonV-R 
of bolomrinc iiivMl iKstiunti cnrriifl on hjr Prof, l^nglcy, then 
director of ilwf Observatory. In July tSSi hn wn* n oi'TOlipr of 
J'rof. l.ongl«y'8 well-known rxjicd it-ton l« Ibfonnt Wbitnrv, ifi 
Hoiithcra I'alifoniia, wbeiv an iMtvnsiTi- region in th» estrcme 
infra-rrd of the Kutar npectriim wiw diHi-nvi-rral willi tho boloroi»t<?r. 
Iiat«r lir wttidii-d for two ypari in Bi-rli:i and IlttjiHbprg und^r 
HelmholU atul Quinrkisuud rcliinicd tothc AlWhctij Obwrvatorr, 
remaining bere until appnintfd a nx'mlN-r of thu staff of the 
liick ObaarralOTY. Win work on Mount Hamilton coratnrai^d 
ia 1885, and f»r some time ho wa» tho only a«Tiv>Doicer 
at Ibc Dbnervalory, wtiieb was trlill in |irtMn»x of construction. 
\a May 1891 be win E?luctod profL-AHor of lutrophynox in tlie 
Wortern Unirctwty ol' iVnn^ylvanin. and director of iho Allegheny 
Obaervatorv. 

Ced«r*s work at the Lirii Obiterraiorr wtts ountinuitd in a moat 

ti»ff mauuor with ihi; modinl in.ttniim-ntal rwoarcos iit 

' tUloglli'tir. With a full iindiTornnding of thi^ art of making the 
mnat of hi>i mems, hi^ took iipphotograpby for l}i>^ lirst tiini*, made 
hiinm-lf thoroughly fainil'iir with pbologrnphic [irnci>9i«<-j, and tWn, 
vritb the aid of a sp<-ctrograph wboa« gi-nrnd dnngn tiai boon 
follMied in the conitnurlinn of ihc threat moiltm iipwlo^niph^i at 
Mt. Ilanidion, Potidnm, Poulkuva, and Williamn Bay, he obtained 
tb» photoKmpliB of tlw npiirtra of rr^i star* which cnccited na much 
inl'*Tcat at Ibe dedication of thn Vcrko* ObMrvalorf. Ilo also 
ntsde an admirablo •Rrinn of drawings of Mnn, which was 
publi*h«d in th« Mtmoirt of the Hoyal A^lKmoniical Society. 

Jn IImi a]iriiig of 189$ Ki-L-lor had practically dcrcitlod to accept 
n poaition on tbc xta? of thn Yt^kn* Obforvntory, and would liave 
(Umm do bn«l ho not juiit thitii been appointed director of the Uck 
Obafrvatory. Ilin nwtnt work on Mt. Dnniilton h*" not been 
conBni'd to the direction of lh« affairs of a grwit observator;-. 
llie niinarkablv t\v!ef*r of bin oxperimonts with Ibe Cro«sley 
TeMector, of which a full ncrount i«i lormnatcly prewm-ed in the 
Jotin tititntiftr of tho Atlro/iliv'ifal Jnurnnt. ha* impri-»<|..l i>i'[.rv 
nav wlio ha* t-^n tli« aondi-rful pliolographs of nibuln- attd »tar- 
(-lii>tt-ra niaili- witli llii> invlriimonl. 

tjf Kerlvr'ii o'ticr i-oinribu lions to Briencc two in pttrtjcular 
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deaervo preaent mention : his determi nation with the Lick tele- 
aoopo of thu motion in the Iin9 of sight of the planetBi7 nebula, 
mid bis dotuonBtratioR of the meteoric constitution of Sfttum'd 
riii^^. The memoir which describes the first of these investi- 
gHtiong already ranks as a classic of astrophysicai UteiBture ; while 
the epectroscopio demonstration of the meteoric constitution of 
Saturn's ring is perhaps the most striking of the many effective 
applications which have been made of Dopptet's fruitful pnociple. 
Aluoh more might be said of Heeler's work, but this should 
suffice to indicate its lasting value. It is a satisfactioa to add 
(httt it4 merit has been widely appre^ted, as has recently been 
t'videnctd by the award of the Draper and Uumford Medals. He 
was President of the Aslrunomiou Society of the Awific and a 
lounctUor of the Astronomical and Astrophysics] Society of 
America. He was elected an Associate of the Boyal AatntDomical 
Society in iS9Sand a niemt<er of the National Academy o£ Scieocw 
at ils last meeting. Uid kindly and ^nial manner, combtoed 
with unusual tact and rare judgment, drew to him many frirtxb, 
who w ill ItH^ moura his k»s. 



CORRESPONDENCE. 

Tit Totmt EcSpae </ iSji. 

Tbe owiter o£ the bow hmoos Xote-Book asks ■■ 
Jtioe nueaber v^uL xxiii. p>. i6i\ "How often, tf ever, kas d« 
tm-k o£ ratahtT inchkW aa obaerratotr of any aatm* 
l.'rxMaaetia, in th» futluatiBg onaiber (p. i^V rMwnifa as I 
tiMal e<.-li{we of 1715 waa obwtratt by Flanateed at tk* 
Olwer<nitCt»y. Gtwnncfa. Pbt^apa I may be allvwil n catti 
tnxk K> clw'EKt that tb« totality of that ai Jufy jJ$<. i^si, ] 
ovvr K'>njicsbecgFwhsi-kbMibe«a Bad« ao tUaaCnMa Wtk«l 
tfi BiM»^ Dui «Ew b^ dii>d aiMot tin yMn bebKe. Thm < 
b»we<w. wss obwned by IV. Buacb. then too D>i«cttav taA kf 
bi» rwfiwec a <b|[UHni>cyp» of it w»i cUea by B»fca«9ki aritk tW 
btf&mrMr. wbidt » Eb« warfa^et inmaitw' oi dw ippliraliw «C 
f bQCafjraBky t» Mfar iNlipiMC. It warn akan aftur aa expaani* aC 
&4 sevMviBk aoii an <Kip»via^ &(mk tfi '» givsK in cbe .i4^ 1 
of th» KLii ai ig sb acg ubnir^arwna. «bkb at Pt^rotasei m ~ 
wwU-kaoon ect ip a e »ghuaa ^voL lii^ of tba ~ Ifamaira af I 
AatMMMMKal :SwmCt.' Ik ia ckm attEdnrntu Dk. BHak^aB * 
aj£Q »in Xn. Twk^a nbMbbanition ImbI ITi K^wm rfifca Tm' 
vp. tXQk B Wa rh ^ > «*■« «* > «fac—w« a tn t^ ab»«<a n hMaai 
t:;>tUi;t%MS MbMrnbuoat b«E ifaaa not oufe to Ml v Umi* 
»:n«J.Kart«aaBhBhn«iki,«kHW^caks«Ca»wMd »l 
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»kilful daguerrotfpUu in tba town. In comparing the nautt 
with photoRraphs taken durluR laUsr M.-]i|Nea. il »* of uourae lo be 
ramembecied tbtt on that occasion a initximutu o[ loW xpots had 
pasaed about two years befor*.'. Toun fiutbfully, 

BUdtbMUb, 1903. Aug. 8. W. T. Ll5S. 

Tht LmI Pieiad. 

It i.1 well known tliat Ibc nttritiution of Mven utars to the 
Plniatlm M'u Toiy wideJy diffused in aiioieul liniRx, and ul«) tliat 
one, thi'Dcr (;«lkd tlit.' Io>]< Pleiad, hud Ihhkkim iiiviiiblo, for whii'h 
a luvtlioliieiciil tyifv>o7i xtnit iiiveot'^l. Aratuit, tiotvuTer, aeorui to 
liave tliiKigtit thnt tlio iden u-tui »im|>ljr n liliuidar, uiid that ii was 
iiupouiiblc one could have boon roully lo»t. The line iu Ovid'a 
■FiMiti'(iv, 170), 

Qiut' Myilani ilici. (ra tarooTi cue (olont, 

is quoted by Airy in the pnppr in tho Monthly Noticea (vol, xxiii. 
p. 175), in wbioh be says thnt n moinber of )ii* rtuuily iniirkod ihc 
positJoiM of Iwelfti §0*0 with the n^htKl eye, which wkio afti-ra-nrdit 
identified by himiwlf. ilygiuuK, who wiui i-ootctniporiiry with 
Ovid, writes in bis ' AstroDomicon ' (ii, 1 1 } : — 

Hie niimero •Fptcm dicunlor, mod acioo unpliua m potisl lider*. 

Ifevartbalesat so firm was th» belief that tliere were or liad been 
•eirent that " the botod atarit " vrna one of the deoittnatious of the 
cluster. That it i» referred to in Job ii. 9, xxxvUi. 31, and 
Abuos v. 8, under the Ilobmw H-ord Kitnah, thera i-au hi little 
donbt. Tlie Vulciife, liouever, takrH it to be Arcturus, but Luther 
(influen*vd probably partly by th« SeptuuK"") flubstituleii "die 
(ilucke," tlie clucJiine hen, this ht-n and cliickens being a well- 
known deugnation ot tho PIcaades. CoverdaJe evidently followa 
thiSi tor he tranalattiit " tliv Hereu starrvs," and aihaes a marttinsl 
not« to Job ix. 9, " Sucne mlt tli«*e seven sturres the cluch-hf ntie 
with bir chekeik»." The Authorixcd Veraiou substitutes "the 
Pleiades " iu both Iho abut^i; plaoua in Job, hut retains " the seven 
Ktars " in the passage iu Ainua, undoubtetily lueaninK by the ex- 
pression the P)eiadt», by which the ReiUen iraoHlato the Hebicw 
word tbroDt;hout. 

The tradition that there were or had been seven stars ronst hare 
been founded on Home persona having seen or tbouf^ht they s-in- 
that number in th<- group, fiut it b surely very reiuarkabKi 
that there is no ret-urd of inoru than six ha>ing been awn until 
Mitsthn, the prewivtor of Kejfler, who tn iSJy rei,*i*l«i-ii the 
[Mwitiiou* of eleven (aee Wiunecke'a paper in .VvxrUy XiAic*. 
Yol. xxxix. p. 14^1 wbere th«t) are itiven from the ' liisloria 
C'a-JestU ' of Albert Curtx or Curtiu*, « bich iippi'arvd in 1606), 
and lie is staled, though aoinewbat doubtfully ("nisi fallor") bf 

V(a.xxui. ^u 
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K^er (FriKh'ft pdiiiou of his works, tgl. ii. [i. 500) b> haw 
»otm iK> fdwiir tlian fourteen. 

MiM Clerke, in th« chapter (iv.) on tli» PliHBde*, fn Ihr- 
■ Sy»ten> of the Stars' (p. 120), point* out tltaohBnpMnr (ir%bttifa« 
Itist must h&Te tnlceR pl&ce ia levenil of Ibo alar* in Uw cJiul«r. 
I'tolotny calaloguea only four, aitd if Ak;oa« (now no mucb the 
brigbteit) ia ona of thcw, it was then of much fmhirr listit tlmi 
it in now. 8Ii« therefore tUinks tbero w modi to I)? mill fnr 
l*rof. Pioltpring's suggMtion (Aft. Xaeh. Ni>. J9,14> 'oI. cxtiiL 
col. 95) tliat tho stnr now called i'lwiooi- i" rwllr tli" lort Ptdad. 
TLis ia foiiniled oa n ]>einiliaritj in itw •pi'rtriiin, simitar to tl-at of 
V or .i-i Cvgni •, which iiQder*flnt pnmnrknbln clmnitM of brigbl- 
neu in tfie wtventeenth centurr, but Imk remairinl of ('•o mbw! 
mafnituito (about 5^) (rinoe. "A fimilar chnnir iw PlMor»i>.'*J 
rcRiBrks Prof. Pickering, " nouM render WTrn iitaM viublt^ in Ihri _ 
Pleiiul-'t to ordinary ey**." 'Thnt htod ttwIIt wri» »o in foriDpr 
tiini^ cnn scarcely admit of doubt. Toun faithfully. 

BluklmUi, ifoo. SepL }. W. T, Lnn. 



PrevaUnCii 1^ FirchalU on StrndaffS. 

GHXTLMIMIt.— 

The talented «nd fimial aolbor of tli« " >'ot«-Book " T«fiira 
(Ohntrimtory. September) to an inetance in which it would appckr. 
from tbe veiy snggesliire dauk^. that a inet«or bad selected lh« 
pUcN orpF vhii'h it i>um<1 I "XMm allnaion iMdi ma to nauk 
upon anotbor fuatiin- in menrd to apparitions of uieteora, ris., tit? 
dittpoaitioii of Kn-bnllx to appear on Sunday vreninji;* t My 
ntttrntion wax drawn to Ihn cinniinttAnco toanjr yc«n Ago, anil 
rxpiTicncM of tbo last fvw loonthi seem to hkre unply >uppoi1«d 
tlw idol, largo mirtoors having appeond u foUowa : — 

bnlllanflji. 
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=-9 
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>> 
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Sunday, June 10. . . . 

14 
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13 
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31 

3« 
54 
45 
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44 
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DiiriiiK nici'ul ymr* a coiwidonhle number of llink* bnliea I 
Wn vi--'iblii <Hi ■ubbntb vouniugs, uud tbe fallow in i; am 
btilliaut npmineua :^ 

* pFrh«p< It taajiMi bvoiil »r phot lo rtfrr Iwpr tolau hXUnt i«f mint ««t 
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April i> 
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But it ill diSiiMiU to find nny effecliT« cause for an undue 
prevslence of fireballs on any particular day of tbe week. There 
m»T be BotiieUiini; ia tUe fact Ihat in towns there ia lesa attifictal 
light on Sunday evening?, and people niifiht wore rend'dy notice 
meteoric apiiearancea tlinn on other nights. Mor.-i>ver, many 
persons siroll about in tlie suburbs, and would be likely to witness 
any <^napicuou3 Hppeamn<« in thtt sky. 

I have amused myself by consolling a larse mmtber of fireball 
Tecorda for the years preiious to 1890, and found Ihe days of the 
week on wbich they appeared. Tbi're seems to be litlle cor- 
roboration of tbe view that Sunday offers a favourable uiglit. No 
donbl the idea is a mere impreuion made upon tbe mind by a few 
striking iii!itanL-es. and could not be subst.iuiialed by aneibauitive 
a^ari'h among pant observations. 

Anotlter opinion u'hich 1 and some other people have en- 
cour^Ml is tftat Sundays are generally clearer and aSgrd more 
Bunsbine than any other duy of tbe week. This ia doubtless 
■ iniilahen conclufaon, induced by tho r«m<?nibranci> of mftny 
fine Sundays when leisuro has enabled m to fully appreciate them. 
1 lute never cooaulted meteorological records in reference to the 
potnl, but it seems to mo that it wodrl be only time wasted were 
any serious ailempt made to nsoerloin whether lirebnllH or line 
weatber showed a preilileclion for Sunday?. But »ome of our 
tnpnMions, though probably erroneous, are apt Co linger in thtt 
miodi and we lind it difficult to put them entirely on one side. 

aWimBtoii. Briita], Tours failhfnlly, 

8knasr,&>pt. 1]. W. V. DKitKixo, 



Potilion o/llie Red Spot on Jupiter retatiee to Ike 
//allow 0/ t/te S. Eqtmlorial Belt. 

OnrrutHBK,— 

Tbe question of the position of the great tvA »p(>l on 
Jnpiter with respect lo tbe deep hollow or bay iu llie 8. Miun'orial 
Belt opposite lo it iu 1899 has been diaeuased by Mr. W. Y. 
J>eonin(; in The Obtervntory for the current jear, pp. ii6, 166. and 
by tbe writer on p. 155. This question is one of real importoncf 
in conriectioii wilb iiivvatifpttions iuto tbe VBr)'iiig mte ol rotaliciii 
Of motion of the spot, otherwise 1 should not liAve returned lo the 
subject. For nearly so yenn observers hare been in tbe babtt of 
oboerring the spot excliuiveJy, but during tbe post two or three yean 
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BOID6 observers hin preferred to obierve the trantita of tbe hollow 
tnst«s(l of tli« allot it»elf, on account of the faintnMi of the Utter. 
It w obvious. tlier«for«. tlut the qucstioD of ^e position oC tti« 
spot relative to tlie hollow will eiit^r into every att«inpt to ooonoct 
the observations of the former with those of tbe latter. 

It will, perhaps, be remembered that 1 auggeated, a« ma 
eipluniition of the ditference between the obsemlion* of Sir. 
Ueunitig and myself, that posMbly tbe full length of the spot may 
uut have been seen by Mr. Denning on accuunt of tbe fainlDeaa 
sod iiidefinitoness of its eilreme prt^cediii]; end. At tb<- time 1 
could only I'eutiire to sug^i^at thi* as a probable explanation of cbe 
diOentiice, Ixil 1 am now ab!e to refer to a paper by Prof. G. W. 
llougb, in tbe May number of the Monthlg Sotita, vhich 1 tlunfc 
may be taken aa evidence in the matter, 

I'rof. }Iouf;b has discussed his measures of the leogtli of tbe red 
apot made with an il^j-JQch refTaetor and comea to tbe COoduasOB 
(p. 548) that probably the spot " haa not materially cbaii^^ in size 
dtmog th« past 10 years." Mr. Denning, in criiiniinK niy obaer- 
valtous, ftp[<eara to tbiok tbBt I observed the spot when faint of 
too K^M B l^nsith, wbereaa I m«a«w«d it to be no looser than 
wbi?u it nan well-defined, so the inference is ibat Mr. IVoiuog 
Iiimaclf hut not seen the whol« length of the spot during its reosot 

1>«riod of faintnms, and an examination of the drawing of Jupit«r 
ly bim in the September number of KnonMt/t will show that s 
vtrv tli^hi esleiiaiun of the faint and sonievrhat indefiuite pr«- 
ceding end would cause the spgt to tmDsit slightly before the 
hollow. 

1 ihiak it may therefore now be regarded as ealaUtslicd that in ' 
1699 tbe centre of Bgure of the rod spot did really slightly pne<«ede 
tbe centre, or middle point, of the hullour, tbough the diffcrvrice 
mas prubablr only very slight indeed. It is at any r>te quite wr- 
loiu that the spot did not follow tiie hollow. 

Yours faithfully, 

HOTC, 1900. BtpL 17. A. IJT.lXLn WlLLIUU. 



OBSERVATORIES. 

TitiCK brief reports of tbo work dono at roriotu Contina 
< ll>»crratories during the year i8<>9 ha*« Ixwn ab*1ncl<il from 1 
* Vivcteljahrsschrift der AatronottiJscbeti (line Ihr baft.' ro], J5. 

UAUiirDO, AV»« //ortiiij.—The SrhHidiT n-froclor ba* bi^n 
tisetl bv \>r. Cli-Rivns ioT a«trononircnl phiri'igmphr, with u hich b** 
Buccei^ed in di'li-rtiiig a varinb!» in tSt> I'lrind** (B.D. +:4*'53i).j 
Much lintc wn« c'*'*'" to ohwrvntmn* of »ariahl.-«, Ilunh'lcr* of | 
Hun and I'laW". poiition of (.Vot.-r >K"tiii^ A. and ubaaMMtiniu 1 
of ComeU Swilt aud UiooobtuL Uutvurutugy. Time Mrno«i. 
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Bbbuit. it. Fctr»t^.—Vro(. RttUvmiux obterred witb the 
Urg9 mertdiaa circle. Prof. Knurrv, with n double- image m!ero- 
tnMer Sttscbed to llie 6-incli n;[ract<ir, continued hia uieHMires of 
double etara. Uerr Foenler diiuIu pnrnlUx i)b»i^rv»liun9 of bright 
ttmn with sdiaII proper nivtioiis, cm lhi» suppoiitioii tliat t\m 
appai^tit fixity was (lu<i to u mora or li.i«i coitiuiJunue of motion 
witb our ayst«Di. Thti nniiunl P.M. of a CyRui U o*-O04, its 
motion in the liiu! of sight 8 km. piT Ktniontl; liwnce if we w«re 
looking from a din-elion at riglit angle* In our [ireauiit direction. 
Ihi* P.M. would bi; siiiiin 40 limw liirgi^r, and tliH star would liave 
fto annual ^aruUux of o"'io. TIk! work will be coiittiiuiid. 

Bi>sx. F, Kutinrr. — The obaervntory has been enriched by the 
■DatailatioD of a viaual and a pbntottntphic telescope on the aaiat^ 
mooBting, Tlie lonaoa am by Stoiulieil, and were mounted by 
BvpAold. 

Tli« Tisual leitA id ,^60 mm., with focal len^h 5440 ram. 

The piioto^rapiiic Ichb is 300 mm., with focal leuRtli 51 jo mm. 

With the traiisit-cirel« over 3000 slai^poiit ions have been 
oblaiaed. Prof. Deiohmolltir speut larjie part of his time 011 star 
tnaguitudea for Hie Bonn -\. O. Ca.l.iIo)jue. Prof. Uounichmeyer 
looked aftt^r the metJfoiuiogiiral work, 

Baistatr. J. Franx. — Co-onliuatea of 150 Lunar Craters from 
Lick pliotc^raph>. Tint S-'indi Engelmana refractor has been 
used for tueuurenient of iJoubli> slars. 

DOMELDOjiP. B. Culiur. — 94 observations of 34 small platietB. 
IMkin^, since 1S4S, a total number of 214$ observations of iji 
planets by Ibtve observers only. 

GiiTTi.tOEH. n'.Sefiur. — With hf^liometflr Prof. Sohtir obtaim-d 
dianx'tvrs of 8<in on 11 days, and dianiotors of rhi largo plaocta. 
Donbh> ulnm 70 Ophinchi nod fir Cygni. Parallax mwumrns of 
61 Cprgni and l'i>lariii. Prof. Ambronn used llii> great hwliomelur 
for similar obsurtations and for cani«ts. 

IIaubusu. It. ScAon: — Comets and small plnn»t«. Orgnniu- 
Hon of observations of November tiieleors in a niimbor of dintricts, 
including arrani>enients for pbolographing the showor. At tliti 
observatory itself 149 tneteoM wore observed Novumbar 15-16. 
'rim« service. Cbronomeler work. 

llKiDKi.tiKBa (OrAod Ducal). IT. Valmtinfr. — In the anlro- 
■omicnl branch llie transit was nsed for obaorvntions of ri>froction 
etare.tjiin (33 days), comet Swift ( 11 days). The 8t«intioiI 5-inch 
and 6-iocli refraetora For ecli|)se9, occulintions, and coau>bs. 

HEtDELHi:RQ (Grand PikmI), Max H'oy.— In Ihe astrophysii-al 
[department ibe ili-inch Bni« t«leacope was mounted on plain dc- 
i)i;nL'd by Gruhb, and n larKy number of photographs of diff">rvnt 
Sparta of the aky chtaimid with the aid 01 the 6-iiich Voii^tUnder 
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Sirtrait-litni, wliidi hiw been rfgrouail and now giws pwd imaf^w. 
iMwrrationH snd photogn)i)tK wore also obtsiiied of the S^or 
Edipw, iSqg, Juni) 7. Qmnt nttvntioii liu been paid lo th» 
Kodiaritl !ii^}it. TIm i>b)^rva,liflTii of Porands and Letmtd* nre 
puti!tt<)ic(! in the^ff. Saeh. Comet Swift ««« pliotogtnphcd on 
6 nightM! Tutlle on 1 (light; Ti;m;M!l 11, on 1 nights ; HnImM 
■ S99 II. oil 3 night* ; Gincobtm 1899 f on 6 iiif^iU. Unwinds 
niTC mndo oC Man, Jiij>it«r, Saturn, and Veiiuv. 

Jesa (t'niiersity). 0(fo Knopf. — A lar^o nuuibiT of obmr- 
ratious of uiiall {ilutieU witu inmla with llii? 6j-in(.-ti, iDcludm; 91 
morniriK and evening- obsiTtutionN of Iris lor SudV parallax. 
I'ioiv ttorrioe. Sii-teoroUig]-. 

Jkka (WinkUr). 11'. WniWcr.— The 4-iiiL-h irijile aj>ro- 
elironiittic Icim from ?iviH wai ti*.'<UxI on ciouM<! Stan and foand 
Miti(ifaot»ry. OcciiltationN 1 mi-aMin.-s of iluubli^ Atari. Sun-f]M)te 
wen; otwcTvcd on 330 daya. 

Kalocsa. T. Fmi/i, S.J. — Sun'i limb eumitwd completely 
on 160 iJnvK and jnirtinlly on 31 duj-it : 011 two oocmJooh only, in 
March, miui tht^ limb nithout a [iromini-nct.' of at limit 30*»lli(udr. 
Tbirt*»n wr.m noitiil 100" alt., anil uni: of 154". The Sun'* iianga 
wna projoctvd unii (-xaiTiiiicd on 3:0 daj'H, and of tltenu 69 were 
free from •pota. 

Kasak. D. DabiaiTo. — Tilt! building of ibi; imw oba>>rva(on' vaa 
mm uie lived 1899, May, ntid ra^nd progrem inado. ProspectB of 
iuatniint<nl8 buin^ insiulltsl aud in aork during 1900. 

KiBi™ //, A'lnrt.fj.— PuMimiion of lh« 'AMtroDomiwhe Naeh- 
rieliit'o/ '(.WitnUtdlofiiraeinxiuiniiclit-Ti-Ii-t^niiinie.' It i»b«ird 
Huon to jiubliib the reeulta of a (-oinpuritiOTi of tlio lli-lsingiora 
OalaloKuo u'iili older caialcvruee — a work on wbiub Ueir Midler 
liM been vu^ged. Orbita of amall plauote. 

KilSKieQXna. Jt. Sirvvt. — Latitude variation. Dr. Cobn tuM 
«iD;vlorvd tli« 13-inch. mi«aurinR soo intrrewtlng double OTant 
obtHTvatioiiit of wniill pbnelp, ehpeiHnlly Kro* : comets Tulli«>, 
■S» ift, Tein|ie], and fliacobiui ; dron iiiK» of Mara. Dr. Cobii aUo 
iM«^ tli« ti-iocb beliometer for parnlUi work. 

Lkii-wo, //, ^ruiM.— Pkmllai of a DrawntH. DiameU-r* and 
dmwiiig« lo*oal« of Vetiii*. I.uiiaf tmrfai-e iiH-oa ore menu, Coa- 
l>l«tion of Xww Catalogue, uhtch it Id be {xibtittiml in 1900. 
Timv Service. Moli^orologr. 

Mll^K. 0. F.&AwMivW.— iS-inob ueed for (loul>te-a|ar worii 
attd oburvation* of Mtinacc-mnrLing* of Man. Dr. Celoria aaod 
I16 8-ineh (or doublo »lun. Uvodctic work. Mcteorolof^r. 



4 
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KoomkaN^L. — Mr, Micliie Smilli** Bi>|w>rt on fh<- KnUikannf 
uid MatlroaObarnatoni-'fl, o\er botli «r b)iI<Ii h<- I<ii> nr.u' ,Miiin>I.| 
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far thn yt*r 1899-1900 contain* littlr of Mtroooinical work done, 
aa might bn expvctrtl, w t\ni Diirvior has bwn but a sbort timp in 
hiN n«ir hooM, aiu) tia* bi.fn bnrd at work *«ltlin|; duw-n. I'he 
folk)t(ing Mlrart* from tbn Bcpnrt ara inleiv»ling : — 

"Thv »cbcin«fur iho rc-orgnnixatianof liio ladiin Uhwn-BUmes 
luring cxi>i« into openUion from rS^rj, April 1, tli« Usdras 
Obfervatoiy was froto that data lron»f«nv<l fioio the GavemineDt 
nf Mafinu to th« Qov«-mnion( of tndn, and ih« fonncr tioveniment 
Antronomor bocnme> Ditvclor of ih« KodaiknnaJ and Madms 
Obacrratoriea, Thus i>iidrtl Iho coiinrction bitweeu the Local 
(iovernment and Ihc^ Oboefvator}-, which h-vl lii»t«d foiT 107 jeitnt, 
a |>eriod during which much u«eful work hnd bei'D done, gotnetimee, 
itideiod, in face of ollvcial di«03urageiii«t)t, bal usunllj irilb tli« 
oTDipalliy and snpporC of the Local GoverniDent. It remains t« 
bf e««ii whether ibe evident ndvantagt* of the direct connection 
widi llie Imperial Uovernmoiit \vill aftogetber make up for tlie 
drnwloii-ka arising from Iho greater- distance of th«> ^verniiig 
power,'' 

On March 31st, 1899, the former e'affof the .Madras Observatory 
vaa Teor^anired. The cliiei Asoistiiiit rvtirod nnd some reccivi'd 
appoiiiluienls ut tlie neit obiiervutory nt KoJiiikonal. There 
appeared to be do ditllcultj in tilling the post's of the four 
Assistants, vrliich are occupied by Indian subjects, throe of them 
being grii<luat^s, but it was not to ea^y to bU the subordinate 
piwtB, Mr. Jiicliio Smith »nTg:— 

"'llie tnechanir tirit appointed, who Yind rrwtivcd a dpeciol training 
titlhe !^chnol of Art>. lilodn*, took fright at the climale and 
fMiMint-d only two days. Ths man noxt appointed camo part of 
tlie may and then turned bnck. The man tinalty obtained has not 
Ihe Mnie quahli cations ns either of the men previounly appointed. 
%)l tlie peons tirst appointed, two, who «cro pensioned Sepoys, 
left after three davs, on tho grniind that the village was so tar 
away Uiat they confd get no ono to dnnk with. Natives who come 
lip here from the plain* at first tind llir ('limBte very trying, but 
if they con be persuaded to slay for n few iiionl.hs they tind that 
it ia not nearly so bad as they nt tltot chi>[i|,r)it. The appointment 
of a writer lia« not yet boeu made, a« t\wni is no honso Iol' him to 
lire in." 

The completion of the building baa nrocceded slowly*, th« 
IMrector. il Hpj-ears, owinj; tothe l*ck of xkilled worknicii, nietled 
Ibe domes niih his own hands, flo has set tip docks and some 
Other instniRients, including a seiKmagraph. which appears tu l<e a 
necessarr itistnimeiil in the lociiliiv. tut on 1900, b'eb. S, nn earth- 
i|uake ucctirred sntlicient to cmck the Bn-hes in t|»e IKrecior's 
bnuse at Kodalkanal. Beyond Mnie aeilant obsorvolions forttiDe 
ticteruK nation, no aslrauouiical work Ua$ htxa dou«; but for ihia 
w« must wait for subie(|uent Itoportfr. 



■ Sw ObttrWmy, il^ DMcmber.li. 45}. 
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PiMiealioKt, 




BiMTWf Ohkbtatobt. LtTcsFoot. — ^TWe B«part boot tfcii 
Ob»eiTatort for (he jtn 1899 is eueathUj of (be 1 
th;it (or (be preoeilinK y«u-. The ttaant Eitttni 
Dfwd for detorraiiMtMa of time, wbicfa «tU) (be 
regiatntioD and diroDoineter (exini; fonss Mr. Ptuaaaf'i ilairie 
work, and bendea tbu (lie Bi^t Asceoeioiu of ibe owpllLf 
slurs in Dr. Aawsr^ Unl iu AM. Xvtk. No. J440 here !•■■ 
d6((aUDed. ihe delsila of irhidi ue gtTen in lbs Beport. Tbt 
aqnlorial hi« be«n used la make obserrXiOBa oC Swtfl'a otaet 
aiMf of iLe diaiDM«rs of thu larger planets, sfaieb wiQ be aiM- 
iuuDH.-sied to tbe Koral Astronooucal SoeietT. 



'4 



PUBLICATIONS. 



The Path or mi Strx *. — Tbw Uik it ntbsr ■iitiTJiit. br 
nt firel gisiiiv tt g)vc9 no bint Ikat the book i* oUwr tbMi U 
ortbodox onrk an aatrunotny : bat a second look at tim eonr, 
vhkh i* adoTTiin] bx « dtaffram eaa(mtiac ""njipnid Pttk tt 
AatranflOMra " — a ^n%tit bn« — wilk ** Bcol Orbd — a cirda^ — li 
mScicnt to >ho(r it Id be a ptradoucal «orfc of a *«f]r mlimj 
tTjfc Tbv aatbor. Mr. WiUiBia "^■iwbaiiii, a an old corrMaadeat 
(if oan, irbam. aKfaoagh ve cma sauoelj arna »Ttb his TW«a, wa 
tmpect for hi* (waaisiatMT', for be bubesB iiiiUanaiiiM ttt 
]mn to g«t a iMaring. and fMlinit ibi*, at laat pabliabea tUa Moll, 
w hich ka* been aeot ns for rsrnrw. aad tbe pit of wkidi w« thaak 
tin- Author would hke im lo •«( befon ovr nadsra. 

Mr. 9aiid«aaa hu no dtJBcuItf ta wriptiiM ibe aatriMoaial 
facta that Ibe rtan gradiMlIf dhaaea tbcir poaiMna with rafsianOT 
to tbe Bwtb'a oriat, and (list th« Cnl I\wBt of Aries -*^-»rrr iti 
poaitiao atdtxig tbv atari ; ibat ia, ha dues Dot oaateal tbe aSarwrf 
iih«iniiisna of prnwaion, boi ba daai not agrw thai llwaa 
troB Bunmeou uf tha Eutb'aaziaaDdaf tbeplaMnf tbe< 
Ha naktK tha rnriuoa obiretiaB to tfct liat of thaaa that the atiiw 
neot i« as lUm aa to be tlKfailMa. aod nb^fttrtta fur 
g soanJh' accwplad na s oiii a ibeatr that the Son wtnv* la aa 
srhosa dt ai e fa w dot* not rx(v«4 tbtwa Wboo asila to a p«nad of 
aboat aSiSoo ^cata, aikd this he a a aa ita wA aiiiaiiil far tlw 
absiMMDana a novo a* prp^^idsas^ 

Tbia ia tba mmn pamt of the boeik. Tbet* it mb 
pact Aaara in (ba ace npted ibiLUj. wbbb sbava isr — -<-t i| 
^ the aulhiir haa raad nao^r boefea ob aatrosMOif . b^ : 
divptwaf. nor t* anr arrorsta pcoef of hi* on uliwn f >rct. ' 
«« iau»t taU Mr. .SudrBiaii. aad a&i otbrr p«r«^ aba 

it«9 <mtuic a hook of thia hied, ia tb* tiM thM tti b 



plalaa <mtuif 1 

■ •TWPMhar(a*9«> 

,i tits BsM i— io' >} V. 
ft»»ki«.lbMhsU.AOkI 
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hi* Ttrw* nni to gain a liMkHng. IaA liim him hut gMfa«lry into 
nrithRi«lirail fdrmnln (on p. 69 il in iital«il ihnt tlicro b a ilitliculty 
in doing tliiH, but then slioukl out ba), tuxd tlicn u«o tlu'ie fonuutie 
to cooT«rt Ibo plactw of .itars — wvi--rbl ilurs widrlr diatrilxiliHl — 
givvn in on» cntiJoguo intii the jilucr" lu ihcj* woiilil Iir si lh« 
epoch of ntiothrr cntiiiflgui.', nnil (vmpnrp the nviull uith tb<^ [iIiti'eH 
of t)ii* liwt. The <ti>ctriil<: of Preccaaion of llio Equinnxcn siati.-ifieH 
thin Ifwt; if th« new gvoBotrj' MtidAoi it oqtull}' well thv tvru 
doctrioM migbt bu conndoivd, so far, on & par; nnd, at one of 
Mr. Snnilrmsn'x corravpondmlfl ntd — for our auihor hni biien 
fortunato vnougb to illicit opinioiw, connidemto but KArcnIy ui- 
ooaraging, from novcnil ptirsons Bvidentir wpII Tnr«(iil in tlio 
Kwa<x — it i* nirt " improbiiblu that n gcoraotrical nrmnjiremcnt t-oulJ 
bo coitreivod which would ai^count for tbo motion of tbo (•oUalinl 
bodiM, and no doubt thvn; in much piiitwuro in thu muntal pIcAiiiro 
iuvoUfd in iu conntruction, but the geometry gonorally uccepli'd 
a« troe will continue to hold hn ground becanKu it ngrvr-t with 
d^amical th^orice." Now Mr, tjandoman occupiea a littlf "piirir 
in making objecliona to the dynamical theory ; but thiti i« fur 
the mom«at quite bc«ido the question — he ba« not yet shown thtr 
doctrine of pnwMsioalobo unlrueaodaupersededfrorag«oini^tricitl 
or arithmetical connderations. 



NOTES. 

OuUHT Norm. — Th« following ia a continuation, for BltIiii 
midnights of tlio ■■[ih«muH« of Comot A 1900 (Borr«liy -Brooke) 
lAt.Xach.s^Oi):— 
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The brigtilnew at Uio beginning of the month ii -^ imd at tlio 
end of llie month ^ of thnt nl dincovrrv. 

Seaivh epbraisridM of Comet 1894 IV. (£. Swift) and 1884 11. 
(Bumrti) ara given ia Ati. Xatk. j66o, 5664; but the cin-uni- 
ttanim are unlaTourabIc, ojkI tW chuicw of detection Tory alifjbt. 

A. C. D. 0. 



BIntoit Pi.AVKT NoTKo.— Signer Mi)Io<ev)cfa baa alill futtJier 
nviited llti> eleEn«-nta of (43^) Kros wiili lh« aid of nc*nt ob- 
M-nalion*. ntiil obtaiiu the following nluea after applying 
jwrlurhaLious : — 



88(r Aotes. ISo. 207. 

Kbm*.„ lift A»g, » } Bcriin «.T. i»ic 0*1. jij Berlin M T. 

** "i" »»' 4i"-»» JO*' »4' 4*"'J4 

«......». Ill 10 J|-40| 111 9 4J»tl 

'" '» 49 JJ*3i) I* *9 jtfTI 

t i> Jl 14 '44 ■* 5> Vti 

■ ..,....,. •oi5"it9o« Mi;-S;m 

Ml* ... c-(»)7ti4 a-i«];l?j 

A» epluiineris for-Olober n«s g)T«o last monlh. 

Twx» nw pl.inet« bnve be«i di»corafed, both by Wdf anj 
SchunMinann nl 1 leidelbers : FJ ou Sept. 16. FK on Sc«t. ». 
Both wv of tho t jtli ntagnitgde. A. C. O. C. 




A KEW FoBM or llzuoiiKFEB. — A lelMcopc bu lalelf baen 
iidd«d Ig thor^uipmentof tli« Uokow Obscmuorf fur Uwc^etiU 
putpOMi of tnciuuhug the variation of tbe solftr diAnetcr Uipot^b* 
otil tli« foar >ud Ibe form of its dhh. Tli« inetnuDcot in ■on* 
degree ig liko a helioiuet«r. for the obJMt^lau is mt is l«n, 
aloog n diameter, to foru two Kini.«inrufM- o6Jectt<rr», but, tinb'Vv 
Ibe btttioiueter, tbew bahes bate no tme^ui uf moiiug cwUtin! tt 
ooB Kioth«r, but ftre displaord alonif itie ronimun diamrTF-r 3n<! fitrd 
wllh «uch a diitanc^ between their ceutrM th*t ihe t - of 

Uie Sun formed at the focus by the two haln« of ih? . ^ nrf 

imwIt in coDlact wheu the Son is ia penbeli.Mt. A* tlir mtar 
diaiiwter becoowa saiall«r Ibe iDt«rral bet««eu the tnuzra tiatunDj 
incrcuM. tod the inerMw cu b« i&MMtnd vnlh au ordmarf fikr 
mioromriw. Tho plaUt in vhirh tbv two hair.ub>Klitea u« 
iii4>iint«d ha» a tawM of Kit«tioo.co that aoj diancter of lh« 
•olar dwk <«a bo tocaaarad. 



I 
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A grew MoaoD or t>BTBWiisty« laznrBi VakUTmT. — It 
>!»]■ hart- (Mxtimd to tuaaj that • aimple asd obnou* r3r<t ot 
the BiDiinu of the pote of ratalion of the Buth wvoU b* »«*o ia 
the Tatiatioti of lie aamntb «fTar of a irtiHat tnttroMant. Tbe 
pontioB of a nveridiaa narlt nlKi*e lo the iintmiawit voaU 
noBun roostani so far as latttode mMtwii ts ceawr u e d . bol tW 
poaitioo of ll)« nMidian o<i Ibe Earth aa jelgfinrd by itar 
abaeratioDi unuU Moy, nnoe tbe wwidi an pUMa thtnn|^ ibe 
|K>I'' of tvlBlion. wliii-h najr hn Laaaidtrid a •atiag point. So that 
Ike diffifimo- of asimnth Mmr i« fovad (ran a Baric and fmn 
atan> >ji<>«lil shuv a nrialion with a paritrf Uw mmm n that «>£ 
tlu> lanatiun of laiiloda. Th* j hwiiwmai haa haaa ia' 
iiu tbiw linM b.T Sir. J. Wcnhrr. of thr LeUen Ohmry^err^wh* 
haaPuhUbrd a tar ' '''^-J. "TW i4.M>athlr IVnad 'at IW 
HoUon of the i\' tJuth fnaa DrtmitMtMna a( tW 

Jbtealb at the Mm-^an .Uarka «( th* LvU^ Olwrvatar; ftm 
tHlt to iSaA." in the Pium J ia^ i af tha A»iiw*im Acaib*7 
'^UtHi 31. TW ia*aali|aBi<]B (hoaRh M»pl» m 
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the vant of Mabilitir of the ninridian iiuulis, tlMae accidental 
rnibiiona ihrotij^tiout t)i« pMial bavins "bM<ii greater than thn 
rnrialion of tbe dirediiHi of llie mundiau nsullinf; from ih* 
molion of tVie polo"; but aftor eliroioating the effi*t i>f «udi 
ihingit aa tbis, lh<> aiilhorevolveH a formiils aennblv of tboMnio 
form M Dr. ('hantllt-r's, tbe chief diCTi-TKticM being tbat the sinpli- 
tud« of tli« 430'<tay term u rodtK«il in the ratio 9 : 10, and ihu 
epoch of tliitt tenu id allcnd by about iS daya. 

A D*TLioirr Meteor. — Just bi^ore tuiiset on Sejitember 3, n 
aplendid mi-leor inm wfn bv obsenrre iu the North of Knf;!and 
and Scotland, and in Wiltfliiirtf. Tbu acoouiila f>«Derul]y htat.e 
that there mat a authlnn Hiub aiti) a bright Ktn^ak as of a molten 
lK>dy faUlDK in a vertical din-etion, Ituiitiif; b coluuiu a|i|iarenlly of 
while ftmoke whiob IhhIwI from *ix lu thirty minutes according to 
different obser^-eni. Mr. Di-nniiig, writing in Nalurt of Sept. 13, 
Bays Ibal it ia nut Uktily that the exact height of appcatance and 
diaapnenrsiice ran lie naci^aioed, but Ihnl il probably disappwired 
over Lancashire at a height of Immty-lin' mile* and waa diivcted 
ffom a tuiiant- point Ingli in ihi? norlhern sky. The long 
uodiiHug Htreak or eonoiic eloud waa no doubt iJIutiiinated by lh« 
Suu'a «)-«. 

TbB A9THOSOMISCIIE GbsMXBCHAFT StiB CjlUlXMrM. — The 

appeiininct of uiiother loiic rntnli)j,'>"'-'^I''"ipi5i6 1- + 10" to +1^" 
(iiw other fo no allotted to this Obaerroton' vfm puhliahi'd in 
'i8()<jt— >caIU atlentioD to the fact that the ^;rrat work of 
cataloguing all the slnra of msfiTiituiJe 9'o and brighter botwi'*^ 
derlinalione '^ i°and -|-8o°, orfjantned by the German AHtronoinirnl 
8ociety about the year 1870,0114 afterwards oitendHd to dcdinU' 
lK>n — 33°, ia Hearing completion. The tone caialognM already 
publiabed ate 



Albany ... 
Irf'ijwig 1. . 

fluxjglL. 

erlin A 

erlijiB . 



I to + 5 ' Cambridge . ■ 

BODU 



+ 

+ 5 « +'o 

+ 10 » +15 

+ IS ,. +30 

+ ao „ +15 



llan-ani . . . 

HetHiugfora 

Cbriatianta . 

, Kaaan 



+ a5 to +,10 
+ 40 .1 +50 
+ S0 ■• +55 
+ 55 » +65 
+ 65 H +75 

+ 75 - +»<> 



To C(Mnph>tv tbit oriRinnl scheme, then raiuaiii to be puhlinhed 
Ihe catalogue* from Niki^ajew —1° to +1°, Leiden +jo° to 
+35', I^nd +35° 10 +40% Uoqat +70' to +75°. The 
cftlaluguen of the Nouttiern cone* atv being made by Stmshurg 
— a' to -6'.Vii-nna tOltakring) -6' to -10'. Haiiard -10° 
to -14*. WwhinKton —14' to -iS», Alpew -18° to -ij*. 
Dr. Schorr, of tliimburg, haa recently pubUnhed observaiioiia 
o'htdi will go to form a niuiilar cntAlogiic of the xone +80* 
,10 +81". 
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A Sts Pti.i.XB. — An inntuin of thU rare inclrarHlngkttl pfc*- 
DOBienoii, aeen by Mr J. G. Wood from AjUtooo Hill, Uaraford. 
on September 5, w thu* dMcribcd br him id Sjrinoiu'* Jitieontagimi 

Tlie dtj hud bem muiD, with rlrar tky. biit Biih bwc^ not MdlcMBt. 
hotntr, 10 otscure Ibv outline <if Ibe Biiu^ Uouwan* (M nilca S.W.), «r 
lliBt of ihc MAlnmi (19 niJn B). 

lliuDsduiUljr altfr •uiuel (4^51 the evth ihtdoir wu 107 dwltnct lad darl 
in Itic rxt, with i-nuiion miuktn or ligbt riimiiU abof* It ; tb* ikj ci*«rh«kl 
licrtMilj dtu. Onr th* tunvl urn unaks of p«k goUni cimH, acioB 
•hloh I4M T*t1ic«Uy s b*an> o( l^lil, nf dwkrr jctloir, Thai ooatiiMid, 
riiglttly dnpming m roluur. till 7 o'clock ; bvtwira iihirti tiow and 7J« it 

KMea through onncii MDd r*>l> to a derfi onnwoa. aad rmli!i(>iMiJicenM of 
«d«DhUl it DMciabled n tongue at flra ritiBg Olit<if UiP kill. Tomida lb> 
end t>( Ihia jm'uri two iptiu m tlw bMMi gnuliull; bxaaM bn(lit«r, vfaila 
ilie re*t of Lh« b»iu ini-'tuaUj or bj contraK) bacam F*lar, aiul Mnaki ^ 
lijtiil ifmu (liiiwiil ill t)ii> ikj on either ddt. Tlxx* tpoui, bj 7 a^t bul 
di'vvlupcd into Klmrph di'ltnad noek^auti*, of tba taiiia siyarBnt distactWM 
tliv !<»ii iiwll'; ilic iDtcrr i^i* rvilinf iminadiiilel; un lb* bill, tba uppM oa> 
Wfiiralnl I'rsm thv tuwer I17 iba (tiatanoi uf tau disiMUn. tlie ttro MiB 
tuuicvUd bf th« bcniii (nhiuh aiau ptmtA upnni* Tur aoiuD diMMio* afeot* 
Uie up|wr anr). itnd both of dcrp nd.u of the vin trtting throH^ UBob*. Al 
7.t; Uio app?r raocli-iun mcrsn) into tbo hiad. and al j.jo tW lowar MM 
Vouue blurrad, whila tlta obol* gmduall} bdcd; uid bf 7.)} aotMni 
rriuiMnod but B itrou); aflar-||loa aking tite billL 




Da. WiRMORKFa axd Carui!>icva. — ^TIm ernt value, ■■ a work 
of referencei of itii; ' Avtmnoraiscbvr Jakraabmcbt ' of I>r. W 
liceoup miilua it deairnlitt; to ])oiiit out &ay slip therein. In ■ n> 
At p. 46 on CoiMrmicui att^'tiiioD ia calleo to oae bj Hr. Ltnn in 
vol. ixii. p. 163 o( lb« (Mwr-vnttn^, comwliog ■ atatemeot tn lbs 
' EncyclopBdia ilritnnnicn,' that Coponiiciii, irhilst at &o«im 
eatlv life, bad thr fricittlship of ll<^oioonlatiua tliara: tbe 
Ixdiif; that when Ucgiomootaniu died Copamicua vaa oiilr tli 
y«an old, and hid not ret left Tboni. C<^)«niieii», in fart, 1 
born in i473> but Dr. Wiftliranus gim tbo lUto as 1479, t 
ytwra after init<*d of befor» th» lUwth of Kegiomontauiu, wl 
took plaue in 1476- 



orit 



Tbb DANK Bim ut TRE C0BOX.V. — Then it nothiiti; new rn 1 
Stiu. At (he Biwtipg of th« B.A.8. in Juoe 1S74 Mr. Cof 
UaiiyniU md a paper caDiiiK aKentimn to certain ilarli mark 
un the corona as *lvaun by tb« pbotogniphM taken at the 
Ei-lilMeof 1871 Deccmbtrr, which he nineoled were Kctual upMfOt' 
boilic* between us and the Goroaa. The ida liaa U-ou rvtfied 
Inb^lf br Mr. li. Vi. .Miicirul<T, tn a ntlu>r diffrrvni form. 
Hi* •ngi^^ilioii ae«a» to be that the dark narkin);-* on pbuii: 
of Ihia _Ti«r'« eolipw arr indn-alioM of dark 1' t< 

auuu v-av with tl>o Sun : but w« are unable Vv « 1 



ilTofe*. 
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Bccnracy, for our informatioa ti d»rif ed chiefly from the d«ity pre«, 
where the nistter has in aoine laaea been treated nitbor mm- 
8&tioa*lly- Sir Noruiwi Loohjrer, who was interriowed on tlw 
Kubje-.'t. is reported to have scouted Che idea ss ridivuloui and so 
utterly Absurd aa to be aoorcely worthy oT contradiction. 



Tbk Wkatbbb is Septruriir. — A •omewbat variable month, 
cotd until the t^th. u-ilh a minimvim titinpi'rHluK m low aa 40'"4 
nn the 4th. and a mitin for tbo period i" briuvr the averai^e. 
During the auoMv^iiig 13 ilnyi the wrrathcr uae warm and the 
nean temperatnre ^^^-a in pxer-fix of iho com-tipoiidinf; averajp*, 
the •hade'tbermomptcir or thi' wnrmi-itl day rising U> Sj'6: but 
this ralue bai biwn i-xciivlfd on mntiy oirjision'i iit September of 
precedion yearn. Sun»hiiii- hiis I»?pii pn-Uy eijually dl«tribated 
througbout the iiicinll], the umniint during the HtkI 13 dayft having 
been 74'5 hour*, unii during tho liitier part 72'7 biiiir^ The total 
nmouDt for the nxHith wiw not rxcessivp, b<ting 33 limirs lew than 
the amount recordi^ in the month of Scpti-mlwr iUvS- Therainfall 
u|> to the :6th «v TOry amAll, amounting lo 066 io. only, the 
creater ^lart being due to one dny'ii full, vii. 0-53 in. on the itt. 
In tlw month tho totnl luinful! nrooiiiilvd to i'>4 in. on six days. ' 



The dtntli in annoGnc«d of Onpt. C. Onl« Broune, R.A., who 
win he rwrnianlwrrd «« one of the obiinrv<tra of llie Transit of 
Venus 1874. whon hi* (wcniwd tho Elation at Mukaltam. Kyri't. 
His determination of the diff'-re-ncen of longitude bt^tueen Mokal' 
tarn and AI<-xandria, and Moknttam and .Suez, are liuka in one of 
the lon^^itude chaiiui conniKting Hrvonwich and Madras. 

Tim Aniiunl (Imcral MMtting of the BritiBh A^trononiiml 
AMOciation vrill t4kke plaoe on Wednvsday. October 31. 



FnoM AN Oxi^onD NOTB-BOOK. 

Tiu tneeting of the Brilith Association at Uradford thin ymr 
was made inlemtiug to Balroiioiii<m by the formation ot an 
Aatronomical Sub-section under the pre(iiden<!y of Dr. A. A. 
CoBimoB, who Kave an excellent hifitoriml addres* on aotronomicnl 
fnatrument^ History may be writren from many p(>int« of »ie*. 
and Dr, t-'uiiimon chose a somewhat novej method of conaidering 
the develojiwenl of tlie teleaeofw by following the chai^M in the 
observer's |itisitiou : — 

We h«»» Bnlnliw! lh» mliMiiotiicf, tlrvt .ili-rniiK from ill* floor l»»*l ; itiwi 
nnnlMl nn <i luRb ta>(r«M h%- S,r W>ll»n> IlorwWI. LmuII. •■■■1 loinl 
RiHc; (L>n. •lKr'iiik;n|niU froin iW lliior Ui«l uiil luins (l>*«rly <cliivillNU« 
I^MOifi* ; llini, an tKti cr** ■" ■'». clinitimii ■>!< ^> anrrrtn); nhair* W mil 
Ilio ToriuiM i-iwi'ima uf lLc it*-*!)!! irf the tclrK«j)«, m «d «• is llr. Kewall'a 
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frent tnliHoopa ; then brought to the 3>>ar agaia b; that eioellaat dsTian-ot Sir- 
[i^wnrd Qrubb, tbs rising lliiar, , . . Then we have the ideal aandicion, ■■ in 
tho Eqiiatarial OouilA et tha Puria Obserratirj. whare the obwrer aiU com- 
f.irtnblj aheltered, and looht ilown the lelaMOpa, nad from this pontion tarn 
aurtej tho vhale of the v iaible hnTens. 

Tha address goes on to consider the coelostat, and tKe poMi- 
bility oF using with it a reflecting mirror of (say) soo feat focal 
l-4ng)h, giving an image of the Moon two feet in diameter. When 
Dr. Common talks of such matters we know that it is no mere 
theoretical speculation, and wo e!iall hope to hear of an actually 
constructed instrument as an addendum to this Address. 



TiiERB was a fair aprintling of papers to bo road, of which the 
most im{>ortant was a scheme of classifying sun-apots, by Father 
Cortie. He lias apparetnlv found it possible to assign all spots to 
a series of well-deSued types, and, with perhaps a little rension of 
nomenclature, his scheme merits a careful trial. Mr. J. Herachel 
described his method of recording met«oMracks on charts where 
tho stars showed as tKight points, easily seen in the dark. l%is 
method renders any comptvhenaiv-e knowledge of the stars an- 
necessarr, and is thus specially adapted for beginoers. It hM 
also the scientific ad\-antj^ that the radiant is obtained from Unes 
drawn in the dark, and therefore quite independently. There 
wer^ some papen on the recent eclipse, and Mr. Uuika con* 
municated some diagrams whi>^ will be useful at tite approaehiog 
oppi^itioa of Bros. Alb^retber a Tciy fair programing. Tbere 
are m many sawttngs of astronomers in the regular sesnon that 
an importaot prt^umnme iu September is not to be expected; but 
the new departure was i)iute suffictenilj suroessful to nent a 
!it><xH»d trial. 



Thx aslronomioa] aub-«ettion met oo two days on^ sf Om six, 
eo that on th^ other four w were ^le to attend Aa nnhr 
MCMiius vif $M4ion A, asd espedally to hear the btiOiant ■iHinw 
of IV. (Armor oa molecuW and tlte vtber. nis addreas gave as 
(nu<4i to think about at WvrA, as Praf. Osre^ Poatar re«arkel at 
the cltwe of a Ba!4 inMresting meela^. A ^n^ qaotiUian vfll 
ittdmte its searriMi^ dwncter : — 

A nn )Mf!* asMim ^lt 
BM*<M*k, HtMa. u>4 <i^M- _ 

ylwaKMwaw of «lM(>iad MIkv M 
. . . J w w Jh w ^«i ti» 'l i i ■» I ~ 

TW dMMbNiel 4«Mra(«na «f Ae Ueas 
Fta*daT a^ Xaxwa is wOm- 4»«MMiae » 
MthMM aUs M Wkpir «)«a^ iIm woaM 
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id«M : but Dr. r^nnor wiu, Ihrmi^out bi* AdiJr<r*M, nitlilnm in 
f?Uiniin<; l-ho drstnicftioii of Rcanoliling; vrhicti hod xitrv^ its 
purpox) — and tliix purprvin ho doliiiM ii< tlio ftttninniitnt of a 
inalheinattctJ formiitii. When hy slow dpctTirn wu hud cliinl)cd uji 
to « fundanental oi]uu(!uii tbv Inddrr tni^ht be kicki.-d kuay, tli<i 
eqiuttoa puro »nd Kirapti: wn* miw a!l «■• wanted. Pn>f. Filx- 
f;en]d row in rebellion nftir thp Aitdnpw and nvowt-d hi« prcfi-Tciici! 
for " plnm-podding" phy5u-« — for liw* wheel* and bnnd* (ono 
nicked ivpi>rt«r wrote " l>rji«B hntid.i "') nilher than an oqiuitioii 
wilti inlpgraU in it. Bnl i-vcti IhoHi who Wt soothed by thi» 
c>uuterblii*t kti«\^ that tiin Addri-sn wiw rr^llv q<iod for them, nred 
they must Iry iiml digest it ; .inii nsilly when I ri'"d it ngnin, lu I 
have jast dnno, it i:* n vir^ good nddws* — lhi> right adjectirv is Dot 
e«»y to find ; I wm Ki>ing I" wy "•cholarly." Ucforv l««viiig it, 1 
would iiicidoDtally rail atti^ntioii to the coiDpnrison of lUlioboltx's 
reoognitiou of the pennanont stntu of motion connti toting a vortai 
rin^. and the roiii«(|iicDt dii>coT«rr of th^ typen of pormanent 
motion in a tliiid Kytti'm, with Q. W. Itill's iutrodactioa of tbu 
idm of permanent orbits into natronomy. 



Tnuu «ru a good, tboiigh ntli«r long " Rnl Lion* " dinner, 
but Iho prooMdii^ «T» rr«nl«d an priiatr. Tbix priracr, bow- 
ever, may be oonsidcml to lapm with vMn, ami there can be no 
hartn in rocordiiix hi^TA a renark whicti I nin told was tnada by 
W. K. Ciifford at tbu diiin«r in Brailford 37 y<'Hn> nso. llo auil 
tliat bi< had \y^n putr.iud what was laetuit by ait " .-tlom," and had 
bad tbo curioHJty Ui look it up in a work of rcfurvnii:. He Coitod 
the ento' : 

■At 'CH, Dp Ouord* «nl."— Sm WolUiigto'i, OuU of. 

This reuulla the index to tlie biography of Lord Broueltam (?), in 
whivh ono of the re(er«i>ce« was to Lord B.'» " gmat mind " ; and 
oil tnriiini; to the |»ge indexed, tlw entry waa found to bo tliat 
" l.onl H. had a grvat mind lu uominil a certaia witniMK for coB- 
tvBipt al t-ourl," 



To* tdienie for a general stibieet-index oF KJentifii; literature 
has b««n soteral timet ret'erma to in tbeaa itoica, rather dis- 
poragiogly, and in th« courM of many mnrvrMtioni 1 Itaro not 
eofii« nrrOM any ^ulhiMiasiu for the projrcl. Bui it teniis to \k 
gotng through, fur the subftaatial reiuon that Ihe inon«y is foKh- 
towing in nin>e w ay or other ; and if thii is t)i« caw wo uiut do 
iiur bmt to give it a fair trial. Theretsnodouht of tbu uH^rtdnoes 
of aucb an imiex if it can be providiMl ; the cbtcf objrotioa to it is 
tbi enormous vxpensu and trouble for a outnpnnitively slight 
teturu. But if the cjuestion of expense b acUled \ty thon vliu 
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m^(^ it thtur (■onoem, we should be wane than imgiacwm M 
refuse all the hi'lp we can ^ve. At the present momeal the wUU 
ot affairs seems ti> be thai a acheme of elaaaifieatioo baa beea 
ilraft^ aud cirailated for criticisai. Perhaps the Btost aaeM 
f tirtn of entiostn is experimental, and br war of testing the wdkeme 
1 TUi ihroagh a number of titles the other dar to aee how tbe 
ssttxMHNnical poni>>n of the scbeme wobM work. The toOamnf 
are some of the titles which 1 found it difficult to aMi^ to ther 
pn^r headings — that is to sar, to assign dtjituulf, with £air a»- 
tidriK« that tome one else wuold do it in the aaoK vaj ; for ■&«■ 
»l)ouid be an e«««ntta] feature of the riannifirarion nnleaa the wtsk 
i^ *U to be done bj one man : — 

TrkoiauiBOB of mnliriit ihruocd tlv Buth'i K. 
Alt— .•■ y hwT J opua ^iacttt and — flitia. 
■.VnhMww of Man bv [Jm Hi 

l.>> ibr MeeiBBul toonbaoM o/ a >nia of 

OWBi.'ltODI. 

' Anraiaoainl Pbotofraphr.'* 

tVO fTBUUEUB of UH tCTUn of ife (W* t^^HL 

Cta KEm pbi»sl omcisiaHa af iW Mom. 

Most of tbesr wMiU no doobt appear asAer ■evetal 
but Ibis es not a eumplete aointion itf ibe difie^tr. ^liaH ifc* 
M-nM ot' b«adin|cs aoaid be selected in t^ mac nv br e«s;«ha4|r. 
t^oe nus:3r detail peviiiiar to affroouaT mar bv aticjw i : 
$ecife how to cntalo^a; indiiidBal ftan^ TW **- * i 
we a>li>pt a dfdnice epwh ( 1900 o tk. and tWv at* 
ttoo^ (Ikf (oasteliatiDna for caaio^uing p ogpww . 





TSK third edirioa of thai; ohm* laefxl work. 
'■''hctti^ oc astojoooken and obm^riafurw^ il am 
tvm^^OL-es aai mnaoc cr>v the e^t bile > is s^^tnv 
titte. AMroBoaerv will be eM to Inn ttaK Mi 
F»fpoiMe So mn>aT«i< m|iB;.>u. mcetiib to «neni hi» 
iWBtine winter io pte parwiK a new editioa. I Xiabtki W 
be f'tti -K comvdunff ot anr kiaL Hot «iit«w i* A. 




Tkx GaSnviig &«m » canvpaoAnc : — ~ The** m«* 

1 1 llilMI MWBg FuiLtMfc liyiWhllllL »mnwllMill 1 u Mwi 

Svam&MnMi ohwn a c a riaa mder the iihtti 111 

this woni i* obIt iiiriilliiiilih n thune who hft*e 

timn» wm BDw acd ihrn i pfiiiMahiT wrch rn* ■!■ ii af 

puMM^t tfcnC btWrs thae inacxAeil oair KM 

a III I ■iliiaii wiifM : wbAt the w**d ~ OtaimacuniM,' 

Mciftoai Lbbm ar H oat ^ ito ^Dt«i Mnsv I 
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T'le Zodiacal light. 

h» tli« /fxlitml Ligiit, whicii bas been brought into notice bjr 
mirtiiben' oF nHvnt ecli[«:p partieK, is a littlp-kuown pbcnomtTiioD, 
it i« thoiichl advimble lo pubti«li n concise bislory of the subject. 
Tbe f<ill«n'ing two papen liare th«r«fore bc«ti cbown aa reprc- 
wnling our knowledge of the matter up (o tho vear iSss* 

Tbo tirflt paper is a portion of an nrtide bj' Itl. E. Lofi'buro in 
Cul tt TtFr<, 1894. April. The secood is in r«alily a reiisw. bv 
FrofeHor C E. bi-ani<:T, of tko work donu in this connectiou br tha 
•' CnJIed Statin ,l)ipa:i Exiwdition." 

H TiiE ZuouoAi. Light accordiso to tbc Aycisxra. 

^^ AfcordiDjg to Gruiton oaA BrtigK^h tho Kgy|>lian( u-oie ao- 
^■Maiuted with, ukI owu n'vnihippml, tho lodincal liaht from llw 
^^^H earliest times, m * pbonom^oii rifible ttiruughuut tbo Enet 

Bliear or lutninoui' pyminiil pcriwidiciilnr to lb« borinon in *umni<r, 
and iiiclinMl morv or Iliiii during; (bu wiijl«r. ImlAifl (ho 
J%fptiuns rcprcMnlMl tlii.' xudiiurgil light urid^r thi' form of a 
K'triBDgle wbicii noim^limi-H ntuod ii|iri^ht mid at other tirm-s irsa 
HipcliD^. M. Brugvch f urlbor nttnurka tliat to mniiouo tbit know - 
Hlod^ of tho Egyptiiiiis wo muni come to mucli more nxcul tiinfs 
Vvix., t» tho T«ar 1660. 

' NeTerthwOMt it appunrn vcn' certuiii that tbii^ pbdiomoaoa had 

been observed by tiw (Jri-eka long bvfon> tho Chrirtiaii Km, 
although uciUirr M. Orusoii nor M. Brug!<i'h have iuiiilii<ii<il it, 
and it will, i)eriiap«, bo useful to brioSj' nbow this. I>iuilomii io 
bis de»cription of ArabU wyst " thi? Hun appeared to cunm up from 
I the *i!<i lilio a burning coal wbinh Ihrown out spark*, that it did 
not at uU oppfwr, as to iia, iind<--r tho form of a di.->u, but thai it 
M> up frivii till* lioii»iu ns a i^olumii of which the cbnpitor o'im a 
IllUo cm«hi-(l." JJiodorua fuctliitr citvn Agolharddu ol' Ctiidus. 
tuIm iuu. 2i 
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outbor of a liistorr of Asiu, aad from whom the preceding 
CPrtjinly borruwed, na foUotts: — "at Iiis setting, after harin^ 
tli«appeare<I. be tmcms to lijjht the Eartli witb uew rays." The 
liul iVancli tranalatur of Diodorus, M. Uoefer, doea oot disputr 
this, and bas added the foIloirinR ni>l« to tbe test : — '• A coluodi 
of fire rose from tbe boriwiti. a sljoaf of ligbt throwiii|> its eptfti 
like a plowing co«I, &e.. in a word, serend of tfieee phenotn^na 
intent ioiitnl )iy the autbor seem to apply well to certain effects of 
lhi> lodiaeol li»lit," 

Strabo. wbo gathered touch from tbe norks of ArtimidorM tad 
Krasloslbeneo mt the subject of Arabia, wy* iioihiug of it. urillMr 
does Hrrodolua. The (ouie phenomena had. howei-er, " 
remarked in quite nuotber region. Certain Greek philosoubi 
\<bose opinions Tiucretiu^i has f^ven u«. prel<>nd tiiot on eacn cU' 
a iwn- sun was born from a condensation of gloving clouds,, 
saja this poet : — 

Quod genua Idnna fnmn tet e muntibui allii 

l)i«p«I^M■ isnw orirati lumino ccmi. 

Indc FOire globum quoai in uauin rt coHflcerc octMni. * 

A little !nt«r Piodoni* wriN-Ji of this fnrt., in "pr.iking of Mount 
Ida, in ■ Ip8» Mummnn,' mnnni^r : — "Thi< cnioe taountnin oiferai 
Rtnnge pbi-nom'jnon. at the moment whi-n the Dog l^iritis) ris« 
to tile summit of Idn, thn uir which envdnps tho ■umuiit beiug 
#0 calm that it i» appaiNi^ntly aborv the n-aion of winds, and, lh« 
night itill njinninitig. the Sim is ptrrc^vcd rising with prqecUog] 
nyti. not in tho form of a di^c, but of a Home tvhoM nyv spread ta' 
ull dinvl'ioii*. After ii trhile thflM •opanito rays ro-unile in ■ 
fiiiglf column 90 ricItiii in ilimonsion, and thon the day com- 
inoncM, tho Kiin appcirx uitb ibo usual luminous disc." Fiuilly, 
according to l>iodorii«, fom))oniu> Mela «ivs the nme thing. 

These wnters horrowcd their iiiformnlion from »ome Gre^ 
works anterior to thoir tituo, {trobnbly from Xenophon, wivo liied 
in the Mxth ceutury before the Christiau Kra. Agartharidos lived 
in tho second century ».c. 

Before piocwdiiig with the second paper, it may be of intere»t j 
to intcqioUte a few further allusions lo this phenomefion. Tbiuj 
Jiiccphonn noted it about 410 A.n., and rtmarks that it Ia«ts ' 
from about the middle pf summer to the ond of autumn. In tfca ' 
Korea il is called the "i'alse Aui-ora.'' In 1630 I>Moar[« 
observed it. Ca^'iiui commenced his studies on tbe Zodncal 
light iji 16S5. Euler adopted Cassiui's theory. Laplace, too. 
thought it might he an atmosphere of the Sun, turning with him, 
and stretching as far as Mercury. Uooke (1705) considert^ it as 
matter disponed around our globe, a theory regarded for a long 
tiiuo with much favour, and afterwards adopted by Harniii^l 
{AmtrtM» Javrital of Scienct, xxi. 1856). The idea of au] 

* C« Katora Rcruin, r. 64i*4 ; ^. jjfi. 
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^" efflav« rapouiatf " by tho Sun, follou-ing tlio prolongAtion of the 
radius vector, tike tbo tnils of comets, i« in a qoI>< hv BroraeD 
i_A. X. ilix. !&$<}), «nd this gvrm boa b«ea develofwd b^ Houmui 
in the eariy number* of CUi tt Ttrrt. 



I 
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TiiK Zodiacal Lisht*. 

TIm purpow of this contribulioa ii to draw ntl<*ntiofl to a 
{ibeDomDUon which hn» ivcirivird ttra littlo uvticv, and has b^a 
sLraugelv noslwlud by ii»troiii>mont, but wbicb, in f»ct. if the 
voQclufiun» ot tiw oiUlior ol lbn work und'>r rovinw are oorrect. is 
to th« inliAbatatitfl of tbu li^rth ono wbich emanates from o. Tcrf 
near and romarkubli! coKoiiciil body. 

Tlie Ibird volumo of "Tin- UniUil Stnlc« Japan Kipedition " 
records a soriuj <jf obwrvatiotis on tho r.odiacal ligbl, wbieh wan 
taade br Bev. Gctirgu Junv«, A.M^ Chaplain in tb« I'uitod .Slaiea 
JiaTj-. from April i, 1H53, 10 April 23, 1S55, during which time 
be accorapaaii'd that ('xpt-ditiun mut out bv the tnit^ Ktat«s 
Go<emmeot, under tbo couiniand of Commodore At. U. iViTV. 
It aUocODtainx the oWrvalimi* and tht-iirio* of olbpr astro u omen, 
partkutarly those mudtt by the i-utiibraU-d Doininicus C-nsBiui. a 
di8tlngui«hi-d rai-ant of tbu ivvRntvcntb century, attached to the 
Boral Obeorvatory at Pari*, who >viu the gn-ate«t cosmologist of 
that age. 

Tbedi^diidionsof our author uru:~ I. That tho lodiacal light is 
ttniitleil by a nebulou.i ring, with tlio Ku(b (or it* ovulrc; that is, 
ther« is a ring uF ni-'btilous inattL-r around ibu Qirtb ; 1. That 60° 
ta the ftill width of tho niroii^r Hglil-, and 90' it* full width 
including tb<,i difltim-d ti(;bl; j. That it ii on liolb lido* of lliii 
ecliptif ; 4. That it may b<* «cqq in Bouie latitudi-a under fuvuurablu 
atculDBta^(^'^, lurniink: u coutinuoua arch acrow tbo lienvens : 
5. That it niunt roliitu 011 a common Motre, and tccnu dill of 
cummotioii nilbiii itadf; C. Frum observatioDS luode iheit and 
afterward itt Quito, in South America, that it » not iiitirvty 
iepenib'nt on light rejected from the Sun, but must shine jtiirtly by 
its OHIO light. 

TlwM.- conclti«»oiui are gi\-eii to lJi« public wJtb mudi dil!idenn.\ 
and n'ith ulrong argnmeiitit to support them, boaod u» n largo 

ctiiuuUtion of facl.i aacvrtaincd by the luott cureful obicrvulion. 

Our Cliaplnin bi'caniH tutctieely tntvre^lvd iu this lovetiligatiou, 

id boA rreonli'd Itinv hundr<.'d and t^ttnty -eight obMirvalinnn on 

itypcd Ktur-cliurta, published with the volume. Smni times, 

gnabln frmii •ickiieea to go upciu di-ck, be wiu varrictl in liis 

that Ite iiil<:ht bavuau o|i]>orttu]ity of noticing tlii.i iuUiiruIy 

terbsliii^' I'luniiineiiun. An the voyofie wai one which cit^'Ultl- 
:ated tlwr ^lulw, be luid a most lavutirable opportunity to 

111 his eiitininatiun ; and bid tvcordcd siati-nieut etnbrnriH 

• Ido«t minulu and tnithful aooouiit of bis obaen-utiuii* in urarly 

■ Bctinr fc; Prof. Uraiiie in tlit Pfpitkr S H t mt MonM-f, ttrr. OXobor. 

3ll» 
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c-vory Ipn^hide, khA orer a tract viten^ing from 41" 49' nortli l» 
53" 4B' aoulh lutitudn. 

AltiT I ho rt'lurn »f the tX|iei]ition be iNMight Wm earKwt 
orciivioii It) go tx) Quito, in SdhiIi Amenru. ubit-h in dirfvllf oi 
tlic rqiintnr, whrrc )>«! wtw llit' light exlt-iulmn in one coDtinuoos 
nn-li niTOss thir hoNvi-nv. During liis nwiUt'nce llirr*- lie pnbluiiMl 
utrvirrnl iiil.idi'* in &iUi-man'» Journtit on " Thu /odixral Lif;ht.* 
which gnvft lulilitioiml inlori-sl tn th« buIjJi'cI, 

If luiylhiiifc Hm:(: fhi'n of iin[i»rtani« has apprwd in an? 
Hcicntific JDiirnal on Ihia siiliii'Ct. \\n hnvet not (net 1* ith it- Ilanng 
for I) VI- r tuKiifv yriirK cotisidfrcfl it, nnd tx-inK luuimiK that mora 
inforniution niiil mom runfinn(-d eDndiuiinim mKouIcI hn nrrirtd at 
ojiK't'-niiug it, we iinilir the iillfinlion of tlio ((.iiriitil and obserrinp 
to the coimiilfrution of lliia suhjed. W« beJitfTc that there ii bo 
phjrsinJ truth which ultnids inoluti-d. but evrry n«!w discovery in 
nh^col Hcit-ncv! opens Ihf ntiy fcir oIIiit (rutiin and disoonnM. 
If naturalintii can «p«iid da^v iukI wiHrkii in fiiamining and ten- 
iiieiiting ou u new di»vovt-rj in kotniij' or EOulngA' ; if foni^ 
rountriiti nro visited, !<iri-ais and roountainji tnivenu-d, to bring r« 
light so^l■^ bllhtfrto unknown phuil : if it ii> a triampli fort 
naliirHlittt to diKrovt-r a new KprciM uf niicrosn'optc animalcnfa— 
surely it is not ttiui- wasted to direct aII«'nlion to a oounicsl beij 
M> inten-jiting im the zodiacal lighL 

Ant rono 111 teal sni?ij<^t< h full uf attractive- inlemit lo everf loTfr 
of Nature, ll In not ustoniBhing ihat tin! ntiidy »flfa« beared* 11 
the uldeHt natural ai^ionce. At nn early ni-ri<id of ibe w«Hf<F 
liislorv the human eye and iiitellfi^l were direi-Iud. with abrard'ne 
intcrent. lo the azun- arch above us, ;iinid wbrup vatt ^xpaiwt Ottt 
of gnndcur are unci'avingly ninninc Iheir WDndcrful courses. Tbf 
stars, beam in); uilh iin'itiiigiiislialile brilliiinry, ore known toltf 
oci-anH of llumeH and cenln-.i iif worlds, though apparontlj l«t 
ixiiiitit of light. Tlie jiliuietv wen- known to l.hn ancieata t» 
be more identified with our worhl than other ftdlar bocBs. 
Traversing spHco w ith intotimable velocity and performing tbfir 
revolulioua with iiuvaripd rt^ularity, they hart.- long been kno»n 
ad part uf our nular sytitejD. It xeeiTix stniDge Ihni a coMaial 
body fto near the Eartl'i as the Kodincal light »hotild have r«Gem4 
couiptirativitly no little ttttenlioti. 

As ninny «ho read thin article have never vocn tliia light, it ii 
necennary that it \to described. 

It is df lined, in the uork under review, to be *' a brigbtneu (hil 
appears iu the uesli-ni »l(y after aunaet, and in lb«' east brfoiv 
sunrise : fullovtiug nearly or ijuilc the line nf the ecliptic in the 
beaveii«, and »ireichi"« upward to various elevations acconline to 
the season of t!ie year.' Tliere in a Kirght objcHioo lo thb 
ddinitioii. by uhieli iuenp-ricncfid nbwrvern may be led vtnt. 
ll is .'poken of a* appejiring iifler nunset, bv whTch i>ome would be 
led lo vuppose that it is viiiNir iminedintt^ly nflcr nunset ; wbertt* 
it a never lo be aeen until aflvr the night has fully Mt in, iimI the 
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Sun's rayi are aome dUtantro Iwlow the lioriwii. Its nriMt 
otcratioD, mdoed ita appoaruicv, ii itlio (li-[wti<]«iil u)>on tlid 
'~.titGdi> of tbe observer an wrll uh t.bu siMuori, so uiiuih no, thnt in 
T017 liigh iatitudea it in btil sfliloin »h»ii h> nilviintaK*'- It litut uImi 
lx>oii seou >t oUoMt eviir)' tioiir <>r t)in nt^liU but is u^uiillj nioru 
distiDctl/ seen in tlie tL'mj)erut« zoiicft. uhi^ii ottntrvtHl Ix^ntmii 
divrk tad Din» o'clock, ti« oftur ttint knur itn light frvc|ii«titly 
Iwcomes dim aud diffuse. 

It kppMKF* to IwM oilTonUfn "livii tb« mliptitt makM ita hi^hnt itngle irith 
Iho (Uocliitar'f lioriiuD. n( ir)iir)i liinv, !□ uiMlomto ladtiriln. it redchn to ths 
Mnilll or bejronil il, biiiiiK Boat liio horiion a itriliing brilliuiiif, and Uienio 
titdaiii vpntrd, BloUlf bf iniDcrccptibln drgrcw. till at it* icrlcl it eon ba 
iD»lii out onljbjn ckrefu! oiid oiperiencad tjo. \f iho tcaHiiM ulTnncie, nbnii 
llir n4iplii> li dn^iinhitc gnJufillf tuwnrd thn Iioricnii. tlin lodinuil Mghl fiulna 
■wkT till il n ]«rhii]i» »iilirPlj lii« Ii> liiiw, •>r niii •» iwii •mlT by iFunir win. 



^luiTe fdUiinvil It. Ill 1I4 giuio^vt, iii^lil afl^r tnjifat, nuil nrn tliiis sblu, fcj Ctuiilivr 
i{aiiii>(Bti((^ Ui il*UDt uui tnwe its lliin in&n ioga iu tlut akf. 



Iluiuboldl, ill ' The Cosmos,' vol, i., Temarla : — 



■jjequii 

H iiu 

^H Tbatt vliu Ijut* httn tar iiuinj JBan ill th« (una of |i>Iiii* miint mtaiii a 

^^blnuinit iTiijinwiod of tlivtoLlil rail laiim with wliioli llix ciiiliiusl li|tht.nlim)lin|{ 

^^■f niniJicslly iipwanl, ill»iiiin« n pnrt of tlin imirurm tuiiglli nf lr»|>ii;jiJ niifljlii. 

1^^ b>i« M«n it ihine uith nil inteiuilj^ of lichl rquftl i<j l)i« iiiilkj-wiiv in 

Sa^iUartiu, niid thu not uiily in the niv and diy atuioapbcn of tljp nutDuiit ot' 

tlw Aoilc*. at UI cIbtiuk>ii oC from ivooo to i},ooo feci, but trvn ou tlis 

btMtndisM gnuoj pUtBi. tt a Ibuiot of Viuiccuela, and on Uio MB'diare bsumib 

the CTci^clokr ak; u( Cuiiuiua. 

Prof. OInuted. in Uia * Astronumy,' describen il ss follows ! — 

Ita rorm a (hnt of n luminuoi pyruinid. having il« bnM luwiiril iIip Sun. II 
rCMtiCB to Wi imineiiK dkitanm From ibc Sun, aoniBtiun ftvu brjonil tliu orbit 
of tlia BofUi. [1 i* briKliiBT ■» tb« part* nnir«*l thr rfun than m tboK ibat am 
mon naoiilf. aiiil'tiKiiiiiml** in an obtute apn. ila light failing ant; b^ intro- 
tUlla irwUliaii* iiDUl it bcMUiM too tcM» for diatiuet iluun, Ita W|ieet* vary 
uiiwli Kitli Uio MAMn of xbt jMr. 



ft 



K 



TIm> tit>:<j>u<i(!lei, or atrualis of lif>:bt from the Sun, mu«t not he 
DiuIaIlcii fcr llie xodiacal light ; tUe fonner arH MiiDiMiiii<-« mibUi 
bt'tirei;!! twiliKht atid dark, the latter not until I bo alisdm of atglit 
h»i« fully sci in. Neither must the milk}--war Iw mitUken for 
j( bf ineKiHTieiiced obwrverv, ai the xodiaeal light hu* a worm 
iltowiHh linee unlike the cold whit« light of the milkjr-vay. 
Having eDiienvoured to open the way for n coii»liU'ration of Ibo 
ibjeet, we ttill tM>w proceed to give a history of foruMir obtwrva- 
UoiM. 

Ilipfe is no mention of any appearance of tbii ligbt by T«ry 

Hy writi^r*. Tlu^ra is meution oi' .Irvtiiriis and the band* of 

riun ill ibu bouli of Job, and the conslollatiotiit of ttiv lodiaa 

Of) MMigncd iianm at a >ery early dale. Tito nodwral bolt w» 

ae aniotif: the aiicit^iit Kgjptiaus and Hindoo*. If this lipht 

U-eti visible, it in bi(;b1y probable aorao andcut writer would 

■{H>k«D of it. Our autlioT obaerTes: — 

It la aeand; {tfobablo tLal n jiliananmoii *> itriilag in acwtlieni latitude* 
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ihouM \in?f p«™|.fd Uic ■lioiilioti of mrij uLronomcn in Ihne couaUica. 6ut 
ne. iHtvt oilli ikjiIiiii): hi ilidr vorki trcterring to it) of K fall; d«H(UU and 

ntuilj|i> rliHRuior. 

He i>, liou'L'viT, uf tlin o|)iiii<>n that it inayIiaT« been oreilookal 
or mi.HljikL-ii f«r tim cri?i)ii»(?li; al rtrly d&wn or twilifibt, 

Ir liiLt Imcd inippoiiHd llwt Piijiy, uho wrote in tli« first centv; 
of the ChrisLinn tra, alltidi!* lo it uitder tlie name of Iraba or the 
iua,vt of the (in^'kn, but Huinbulijt thinks that I'Uu; refen t« 
■aoliicr iault«r. 

AmiuoiiiiiK. in his liftf of Charlem^t"^ *■»■ ^OT- mentiona ui 
spiRianinott numi'uhnt lik« the iviliacfj light, but th^r« van m 
reliftblo iiolipi! of it iM^fow il «a» described in Oiiidrev'a ' Bf|i 
tminia Boconics' in 1661, which gives a briet di-smption of 
cppearancu And shape. Thu roleruuce ta it m&y bo (oiuul in { ' 
work) at page 1S3. 

[To be continued.] 



Changes in the SleHar Heavens, 

(Continued from p. ;74.] 

Pirnai. — III dfiwrihing this cnntitrllntion, Al'Siifi speoka pf 1 
welt- known dniihle chi'tcr, known ng jj ^rw, an follows ; — *•] 
I" cat 1« [H!tit Nni4p? i|iii :>e trouri! tiur In cuiii»<i dn In Ckamelle, 1 
que nous avunn ineTitionni^ ii tn dencnption do In I''oiiiiae SMiae; il 
eat ploee siir lu main dr(>itp." In dcii^fribing thx nth staPi which 
iit /JPersei, or Algol, the fanious variable rtar, he »ajj " La i j'e*t 
la brillHiile d'un i^c-liit miigo pt dps tnoindri'ji du la dnuieme 
gnndriir ; Ptoli'nn*<! ta dit nlwohiincnt dc di'ini^e. EUe m troiii« 
uana la Tcte A'tilfjul. sinclinant nnrlron dciii coMdi<« d« la li* 
[uPMvci] vers 1" mill, et cVst ccIIp que Ion mnrqiin »iir Tafttrxdabt 
«t ([\i^ l\>ii nommo rrfjt nl-fftil, la Tcto d'Al-gul." AJ-Sufi'« de- 
ncription of Al^l M n red »lnr n ver}- interesting and remarkable, 
a* il is now i(uil« uhitr. That it was red in Al-f5ufi'K \uae swmi 
ivrliiin, for in dcjcribing tjio Ijrd sinr of Pnnicus [e Pewej] be 
wtyit "Avec la 7* (« Persci) ijui o»t In briilnnt do ciA- droit, rt U 
IriUante ctoilr. rouye qui »e trouw rinii» la hie iTaI-i/h/, elle fortoe 
tin laT]ge triangle." ['I'lie italiea nro mine.] The magnitude aaugwd 
lo Algol by Al-.Suli [1-3 j is quite correct when at tt« nortnal 
liriphliieu. It wjuimcnsiu-cd 2-31 nt Harvard and 3*40tl OxfwtL 
Al-»^ufi ratfd i and Pcreei of the tame tOBg, [3-4J. and w did 
Ptoteuiy, uhcn-n.* .Vr^dandcr, lleis. and the llnrmd neuun« 
agree in muking i about one mnguitudei brighter than o, ( b«ii>g 3 
(,Vio Harvarrl) and 4 (4*01 Harvard). This r«euit ia ver? 
inl«n;i>tiDg, mi the i>t-nn are close together and Ibeir present great 
diScreneo in brightness is noticeable ot a glance. A].i:iufi'« 
d^Hi-ription <rf th«i' »lar« is aa follows: — "Iji 15' (o) eat la prw*- 
dente deN deux qui aont dons In jombc gaucbe, et ee tri>UT« daoi 1q 
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talon. i31oest(1«iiK»D(!n<«ildlatroisieDicgr3i»l(tLir. La ]6' (() <^l 
la siiivauu t.-nU«s iMquelles, i rue d*i»il, ii jr a o&viroa una utnuli«. 
KtU t*t atari d<4 moiudrtt tU t" IraUteote yraatUvry «■• l'M deux 
tJtoiles mm \<:» ]ilus pror-hes des I'liiuultiss il a'j a pu d'utoilo »»L» 
cb11m-U ot icJt I'lriiwles." [TheiiiilicBareiDinc.j It suvidk probubla 
that a Iws (Iiniiiiish<?d in bnghtuosa, for tbe praaent lUBgnitiHlo o( 
C coai[inn-!> \v\-y well nitlt what Al-Sud made it. It «-m miiuuivd 
3*10 al lliinai'i], fo? at Oxford, and yi^ at Potsdam. Tho star 
■5 Punvi, nhiul) I'tokniy callL'd faint, woa rated 5tb mag^itull^• b,v 
Al-ljuli, 5-4 by Argolaniiar ood ilois. and it was ineosun-d 4 -M "L 
Uttrfanl and 4*54 at Potsdam — probably another caao of bri^lititD- 
(Dg. Plulirniy and Al-Sull agree in iiiaking P^nci oonsiiirrably 
briglitvr tiiati r, but r ia aow atightly the brighter o[ thu twu. 
r baa prwlul^ iocEvaBed. 

With reforoneo to tbe comparatirely blank ri?gion lyln^ betnvcn 
AtiriK*, Una Major, and Ouuopeia, AbSuH wiy* : — " Dam U 

Snttie da ci«l alontour dv cette figure ( Aurigaj do ia tiitc An Grand 
lur*, 1)0 IVloilo ai-^ttdat et de la Femias aatiae (Caiuio[MNa) co i\ui 
«sC uii portion da del reuembUiit&iuidi^rt,U n'y " ■"<^'^" '^^''^ 
briUanl." 

AuriQA. — The star n is now coDsiderablr bri);titer than i, allht>ugli 
rated of the mine nia^uitude (4) by Itolvmy and A)-iiuti. 

OphiufhuA. — The 6lar r Opbiucbi, which lies about 4 j' preceding 
^ Opliiucbi, seeoLs to liate briKbc«nad 6inc« Al-Sufi's bmc. Al- 
Suli My« tliat it is " enlres Im ^pauleg ~ of the aociout figiin.*, and 
"de U Ntsii:tnc grandeur.' But it um rated 5ih bu^c. by Xtgy- 
lauder, 4-5 by ilciK, aud it was mouuuwl 4*4: at lUnard imd 
4'45 at Oxford, tt ha« be^n suspoctod of variiktioii. Thti star 
«^rpeuti.i— nhioliAl-^uliiududcsinOpbiHrbLit — would abo woio 
to bavK brightont^d, for Suli auutu it 6tb mu^itudi', while 
Areelaudiiraiid llvis ratod it 5. It wh nwMuml 4-76 at i[arvanl 
and 4'ij3 at Oxford. 

S.i'fiua. — Thv star i has probably borMwod in brigbtuMH tiuM 
AI-£>uti'H t'laiv:. It vat rated 5tb tnogniUula by Ptolemy and At* 
Hull, but 4th raiwidtudu by Argvlandor and llt-U. It wa> mmsumi 
3*7^ at ilurvard, ^83 at Ojcfmxl, and ^'94 at Potadaiu. ■ 

A/lvila. — Ijcbjclltirup tilenlilUii Al-Muti'i 5th utar of Ihia con- 
attlUtion with f A(|iiilir, but this i.* au vi-ror; Al-iiutl'ii atnr is 
dearly y Ai|uilii?. Pb>luiiiy rat«d ^ luid aof thustb [ua|;nitud«, and 
Al-Sufi calls thorn 6, liul at pniiwnt ft ii alfuut 4-7 and o about j. 
^uaaiis|Mi(:lt'(lvari»blo. ('iinuu>lruiioiigli,Al-Suliiloix«»ot mention 
€ Aauilii', ubitrh liu* olwo to his iflh i>tar£. t mo* aiujM.'ctad of 
nriahility by Hir William IIor*clu;l. ulio t'ouml it in 1784 " not 
muidi largiT tluui 11, 18, or 191" which oru ahuul 5lh ma^iiitudo. 
Yvt f UH* ntti-il 41b mnguiludo by Argclandi<r and lleis, and uaa 
mfaiurvtl 4'io nt Iliinnrd, 3-1(6 at Ox(»n), and 4'3S at Putedaia, 
It bna iinibat'l.T Iirii;l)ti-ni'd ooiiMilorahly »iiioti Al-bu'i'tt linin- At- 
fiufi rrfvn to l)i« cliKirr of aiuall atar* •urrounding 4 and s Vui- 
poruho a* a ** pntit Niu^v." 
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i^tgofst.— Al-^tili ralnti tko Ktar* » niid X of thk coiutdlstiiHi « 
4-3, Kitil saya that Plolvmr laMvi \htm 4 taa^tad«. Uctv 
PtoloiDj WW right — at l<iMd aorording lo simlen) rAtitmliai — 
nlthoiwli be is usually U-** aroiimtr than .Al-Sufi. 

AndrMieita. — It in ciirioii^ that Al-^a6 docs doI mmticx) efthtr 
£ or » Andromwiw, which li« plow together lirtirpen hi« lotb rfif 
(^) and his 22nd stnr (x>. f»r thcY ai^ both, now at Irvt, a&riittf 
brighter than x- £ 'i"* bron initp«<-(ml of nrintion. U i> 
ii)t«<rMliDff to find that Al-Sofi iipo«fc« of tbc grrat nrbtJa 
Androme^i na" petit Nuago sitw<« trin pKn di- la 14*" (r Am 
inede), as it ras tmknown in Europe until t6iz, whrn ii 
obsened by Simon ^Inriud, who deacribMl it m rcvPoihltDg 
candle sbiniDi; Ihrongh h'^m.'^ 

Triam/ubtm, — The star y TN^oninili •centf to bare dimr 
brigbtneaa once aseient tiiuc-s. it wn* nii<^ 3rd nMg-: 
PtMetay, ^-4 by AJ-Suii, 4-5 by Arg«l«nd(>r and llpin, n 
netinmd 4' 1 S at Harrard. 4-35 at Oxford, and 4'3» at r 
Of about one magnitude faint«r than Afa'-^ufi laado it. 

Arte*. — jU-Sufi says that the stars and 7 nf Ihr* rnailcllalioii 
aru both of the 3rd mBgnilude. 7 being stigbtly ibc fnintfr nf t' 
two; but at present 7 is more than a nuignitiidc l«a than 
whidi seeiaa to show tbnt 7 bas diminiskMl in bngbtnrst, y3 bfj 
Ktill ^raot the yrA magnitade. The spwtmm nf 7 Arictiit rs of I 
tint or Sinan type. Ali-Suli mentions the mull rtor r Ari 
w bicb lies closely south of a, and vhich Itolcmy did not twonJ.^ 
The fact of Al-.'*ufi having pwh thi» imall atar, irhich tnotleru 
mMSures ahoir to bo bclovr tbi- stb magiiitDd*, ia atrung nndMMc 
nf hia kcoo eyenglit- 

Titwna. — Ftani'tM-d 47 Tanri. «bich lit* c)t>«>'ly north prt^oHlnii 
fi Taiiri (Al-Sofi'n ;th •tar), is not tnenttom-il he A!--S<ili. all 
it is, at prrwtnt at b-aot. nf lite 5th niagnitiid<- am! liidincttj 
to the naked cj*-. It irv-m' mriuu* tl-at A?S\it^ "hotiM 
noticed c Artctis ami mrrtoolird 47 

Iwight in bis time v it is nl pn-m;tit, 1 -u' 

Al -Sufi's «tars in Timni* miiu!>^n'd nj. 30, 31. aiid 31. tutt it 
oviilent ftwii Al-Hufi'ri di-^criirlioci thai ihi7 »o- Ibc fniip brigh 
slar» in the Iti-iadn. 33 It'ing |>Mt>«N.v i| (AU-viinf>V In fi 
Al-Sufi sayn with frfttfticr to ihvr dan: •■ U ffi «•-»■ -u; 
rtnilrs ili-i {li'uiil'* siirpa^H-Qt li«rii It« ijuairr mniti< ' 
maio j'' HI' bomr k cv* ri^imm ijtialtT, panr qa'dlei ^r.,i u 
I'un il^ Tanln- vt Ii* plua fnndM; e'nat |M>on}tiof nooii 
arons tnrntifmri' pn m-.-'— i-" ■ -■■■- - " 

Ormim*.—T\»r "tar 7 ^t«d jnl nuuniitud* 

IHolnlDT alid Al-Suli, ur i>ii:>i ii' i ■ ■ . . ' 1' 

ihn itid uuignri iidr. and it* imKt ■- 
e » DntMwMi- at I ' ' 
ra-T* I liaw nn-l • 

nnmbir . 



tU; tuotl ntbu^ial 
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wliicb Al-t!uti A^kh not mimtion, although noine of tbcm ora dow 
08 briijbt U.I uthrri h^t npnkH pf. 

L*o. — Thi- ri-iniirknl>li; diminntion of bri^Hlni^ut in fl Leonis 
siDM Al-StiliV timo linN boon oon«)ilcri-il in my {lapor on *' Soma 
nupeutRj Vnrinble ^itur* " {Knowlni^t, Am- t^)- Tint ic 
waa a bright star of the ist tnsgniluiio in foriiH.'r t.iniiMi la futlj' 
pfoir«4i bj tbo »tK«rvntion« of Plc^mny, Ai-^Sii!i, ntid Tvobo Brulit-. 
TbeM went oircfni niid acmrale obtcrvcra, itnd coulil not Iiavk Ix^t.'u 
miatalfi^it about a titar of tbu ittt innenitiiiJe. /{ Liroiiis t.i iiDw 
faintLT timii nn nvuragc ilar of th« sndmngnitiKlr, utid tliiTu ou 
be no rra.'>t)iinblo doubt tbat it ba« fiuli^ aiiiaiili-ratily niumi tbu 
lOtb oiulury. It biu u sppctriim of thi? tsinnn tjp<(. 

AVitli nifKntnc* to the itar I (looni*. wbii-h I'Lolnmy and Al-Suft 

rated 6tli mn^nitudi.', but mod'/rn pholouintric iiii'Amiki inaku 

t S'a, Pigolt rcmnrliJ" • : ■* Moiilniiari «ny» tbi»»tar wuhurdty 

iW« ill 169J. I found it constnntly in 1783, 1784, luid 17K5 

'iHft HatiH! brigfatncDi, being of the slh mng. j lr-n» than A, v 
and if any difference rather brighter thnn A and u Ijrotiiit. Tyubo 
Brab«, Flanntccd, Mayor, Bradley, Ae. mako it of tho 4th mau." 
PiKOtl'n obaorvalioDH wouJd make i about 5*4 m. in tho j«an lio 
obaerved it. 

Vir^/o. — Al-Siifi ratvs both q and y of tho ^tA magniliidc. hut 
modem phntomolric meaauKie mak«> y miw than a maigiiituilu 
brighter than q, 7 i» a i>.ii*])«et««l variable. Al-Sufi «y* thai 
(tfoutnin.- to Plol«njr) ( Vii^init is loss than «, an obtM^vation 
which i» ooiitiriiii-d by moilorn mensurf.*, and nnotber proof of th« 
great awurac)- of Al-Sitli'i nhKurvalinnx. Al->Siili :>|iealiii of the 
5tti afar of Ptok-niy'ii "externa" — 61 Virsinia — na " uuc i-toila 
double de la eimiuii'iiir gntndriir " ; hiit thfro is at preni-iil no star 
near it vi><iblo to the naked i'to, the tinirwit being 63 Virginia 
(about 5! ini>f.'.|. u'hu'h Iim nbout t' north following. 

lAhrn. — Willi n-ffn-ricB to tho ttt »Inr of lhi« conatdlation — 
o Lilini- — Al-Siili Miysi; " Elle oat de grands di- la Iroiaitiino 
^raudi;ur. Ptfilt'ince la dit de la doimii'tne, main file n'vst piu 
plna tirillaiitti quo ii'llo do ]a t4t« du INjIle [« Ophiuchi] ou itue 
oetle ik IVxtrtimitL' do la<]ii«ii9 du petit Oiir< [Polaris'! ^ <' o'tvt 
pu possible de m^tlro retto <itoilo an rang do n-lle du eorpti da 
floorpron" [Anlarwi]. L quoto thia n^mark, whiofa agrt^a viith 
mod«rn obiertationa, to <bow that Al-Suli ai'lunlly coniMnx) 
the alan with mu'Ii otbl^^ in b right ni.it<i ax modern rih«i.-rvera ao. 

Storpio. — A)-tiufi dAxi^ribe* Hi-orpii as a star of thi.- jrd mag- 
niltide: but rh it ia now o( the ziid, it baa prohaUy Itrightenwl 
since Al-i^uS'H time. Ho alxo nttiict X tjcorpii jril niuKoiludo, but 
it is now about tj. ]I« mnd<* K ntxl « both 3rd magnitude, hut <c 
ia iMur nearly on« magnitude l««> than X. Al^titi inadu no inia- 
takes of this sort, nod .\ ha* prnbably incrmwit in briiihtue-* «rniv 

Ct, Scbjellrrup iloea not ith-ntify Al-SuflV ijlh Mar, 
he i4tb ( Scorpii. I'rom AI-Sufi'idefiTiptivn, how- 
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«Ter, I b.-Iieve tha ■ stb atJir tn be I, ind itio i4tb a oelmla douvly 
oorlb uf ^. wliicli 1 Imto oftrn seon in InHtM as s buy ater of 
about 4J magiiitiulo. Thw object Mid { Sc(>r|Hi tgm wcil in 
position with AJ-Sufi'M drocription. 

Ai[aaniu.^A\'iiu& rnaluui the *tiir» A (8;), ^ and x "U *''■ 
•aiuu iuii([iiitud<\ 4-5 : bub ft i* natr only $-4$. ricbH'vnip dom 
not iduniiiy the jjtb nnd aStb slnrs oE Al-Sufi; init tbcw ant 
d'-iirly li' mul 4-' AijUttrii, thw aptb star being C. as ^xbjrllnnip 
says. Al-Suti iul» the *tara f, (Fl. 86), *, (Kl. 8S), and *, ^l-X 89) 
aA nil of tlin 41b miiKiiitiide, but iDodrrn iD«naiir(« rhav Uial i^ 
(tbi! ijortlvni <>f tho ihroe)iR tnoiv than a mo^iludo bricbt^r Uiaa 
r, (tlie middiu one o( tfao tbnto) J. h. Gohs. 

[To be contiaacd.] 



CORRESPONDENCE. 

To tht EdiUtrt of • 7JW Oltuvatarjf.* 

Oh the JtemlatioH 0/ DouMe-Start. 

GcmiBucc,' — 

I cannot dctm vith khdo of Dr. Johiitrtone Stoney'a on- ' 
ditiiion* in Ibo OctuW number of Ibo I'/httrv^iann ami tbecBBoe 
of oar iiBvmaee liiw in bi» Nccond M'ntonci;, " 1'bw intagv of a Mar 
eoosista of a B|ninoiu disk aod diffracUoifring*. IIV tin m/jt 
tonetrned with tht ditk" 

With the full aperture of a teJeMopG nvorie titan 93 pvr cmt. cS 
11)0 light Rovr* to forni tlie central i)i»k, and it ui jutiillabic in that 
nwe to Ti>^\'i-t t!»e ntifi". Hut when llw olijed-jjU'* ia nt*orF4| bjr 
dinplirafnus such a« Dr. Slonev re«oiaiii«iidt, lli« ring* Iwoori* of 
iiiiliortaiioe and must coitrurn tli« practical oatronotntrr. It ia, of 
(-■ouTMs ircll kiiQion and poiuted out in tintiral tn-ativ^ on 
"Uptics," beginnini; »iib Sir Jolin UenK-liel'* nrtii-lf in Um 
* Eii«ydop. Metronolitana,' that tbe reutraJ dUk n 
m «ii« by proper ainpbni^iQs ; but at Die sanve 1 1 . _^__ 

intennity of ili« nngi iiicreama unltl they muuot luy loosvr b» 
iiedlecled in di^cutsitiR tlie resolving power. 

[If [ may be nlloued a pareiktbeiifl to mako a tvnark wtiivb I do 
not liko to reltfcnit^ lu a footnote, 1 abould liko tu draw rvnvMrtl j 
attention to Hit John I[er»cl»et's article, Ir. si-cins to uio to Lvl 
i><niarkabtii that, in ^pitci of t.be cnornxnu »tri(t>-* "^ t.;.-,.,u._ sit 
Jiihii )ier*clH'i's treatise. piibli«litd over 70 vi.'ar- iJl, , 

juBt at> tiim-h as his ' OuIIitM's of AcIroiKvinr,' Lt'j. ,,-. j.iw.i- a* a ] 
^tandnrd woirk. I poMrvw firv books wbich I <<i>u*ult taon frw- 1 
r «[iMUlly. and nonp in wbirb I more often find wbol I waau SImI I 
Dixk-Tn booka only y;ivi< you what you kooM' alrt^dv.l 

Jn till! estreiiM vtau) lltnt ibn disk ia nxilraclM tn ' 
uriginal diaiueter or tu a quarter of ita orifpnal aurtaoe, •■ 
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fftnuing it will only unouot to about 1 8 por cent, of tfae totnl 
liglit. Vet Dr. Stooojr con«iclers the remsiiiing Si per cont, ol no 
account in di^ciuising the (UfbiitioD obtaii>ed. 

My priiKJpal objectjoo r^laUa to his " I'oftHTipt," referring to 
objects of vuibl« aiz^, written perhaps in a hurrj and nitiioat duo 
CiDsiderntion. The drau-ings which Kir John ller^ciici givev nf 

I appearance teen when tho cvntral portioa of theobject-gl*"»i* 
Cov«r«d by n circular diapbiagin, having for di.imetvr about '9 of 
ihi* full diameter, are sutiiicicnt to show that tbe Bi2«> of theccnlntl 
disk is in this cam) of coioparsHrely little importance, acid that the 
illuiuioation and oxt«n*ion of the rings is ijuite siitlieient Xo in- 
vaIiilJtt« J>r, t^toRoy'H conclu'ion that covering up his object-glK** 
by adiaphn^m equal in diameter to 139; 140 of the full aperbire 
would, in the cMe oi the SuD, " bring more detail into riww tban 
hAD ever yet he^g seen,"* 

With i)t, Stoncy's tipplication to the resolution of doiible-stani 
astronomnnt will be better able to deal tban myself : but I xhould 
like to offer two roinarke. In the first pUce. the tvsolutiou of two 
iilars must to a great extent depend ou whether they are of abotit 
equal briijblness or whellier a bright star has a feeble companion. 
Ill the latter eat« lir, Mtoney's aJriee as to tht best site (if 1^ 
diaphragm to bring out ibo <iompauioD seems to nw to be pecalinriy 
bnO. for covering up the lens as he sliowti in his two lout dingrnmv 
would bring the second star jut-t behind the ttnt diffrnction bniKl 
(Dot a ring in this case) of tlie Qrsl star. This, 1 ain'ays undnr- 
Stood, Utronomera were [Mrticiilarly anxious to avoid. My Mvond 
riiiiaii in addivMud to astronomer* wtw hate not goiw into tha 
theon- of ibo (jUMtion and wi*li to put Dr. Sloney'n cortclu«on to 
a pnwtioi Iwl^ The latter tAku» two stars to tw ix»'>lved «bi-» 
their stor-dinka touch otJMr, and for his purpox" he I* »f courau 
luilo jiislil)<,Hl in diiiug mo; hut experience niiovx titst stars nro 
recogTiiwd a« (toublt'-xiiiM io practice MpIiho Iho ivutiw of one di»lt 
iotn<-s over the tirikt dark ring. w> tbnt Mk alara iwhI onljr be half 
as fir npart ok in Dn Stonr/a teat. The oonaoquftDOO ■«, Uiat 
with fill npcrlurit the objcct-Klau would pro^Mbly nwolw doublif 
stant a* lutnr toother as tbam taken in his oxirvmn nw). •» hen 
most of the objective !■ eet-enrd up. .M)- point is that iho fttnn ha 
wifJc^ tn reNulve «mild in practice be rewlved with full aperturv, 
but not probably with bi> diaphmtnn*, its Ihey aru uufaitMinibly 
y.!ii-i-d, ihoiifih ho could probably rwolro »Inr» which are iivurer 
I X' 'her, Without wifching to invahdale bis tlieory, I c»<il>-nd 
llu^ his cxninpte« are m> choKiMi thnt the diaphr^ns do harm 
innttwl nf good. That by covering up tfae ranlrol portion of llio 
l.-lf-«.iip" lens, resolving- power may, in certain caacv, Iw iiieiMiW, 
1 de net wi«h lo dony ; on the contrary, it- would be a Mirprtw to 
too if this fact shouiu prov« to bo iww to a<tr<>ii«iii'-nt. 

Your* faithfully, 
UMidiMtcr, 1900, Ort. 9. Aatbi-e Scacsrot. 
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TuKOlttiH tli« courtay of IheBditwa. I )i«Te been allowed lo*«0 
n proof of the forcgMOg letter. \ai 1 a/a «Ddof«« uiinE ciij frieod 
i'rofessor iScliusler Ktfe in it of tbe valuv of Sir Joliu Ittmcher* 
article ou ligbt in tli6 ' Em-jdopXHlui )lcltopolilaLO&,' sod bia 
nrtide ou Sound seems to tnerit equal votQinetidatioo. 

Fractksl AMronoroers are so fam Jiiu- witli tuanr of tfa* suktten 
to vliich ProfeawrSi-huwier calls sllenlion. that wbea I «>iueoI«d 
to tiK- publif'a'ion of my note, which liad been writteu for a spraal 
purpose aiiil oaieosiblv deals wilL only a portJoii of a large subj-vt. 
1 gMuined that Ibew matters would be known to anjr peraon lilndf 
to r»d tJie note. 

B«l there are two places wbere Frofeuor Scboster has no- 
understood mf meauing — in one place perhaps becsiii>e I had not 
taken sufficient can.' in expretsiDf; it, rix., where 1 said " We are 
only voncenii'd with ihedink.'' What I heru intt<nded was to 
indkate ibat the note wbicfa 1 uas then nriting would treat juIt 
of the dl»k: but I see (list tbe wonls 1 usod ar>? capable aUoof the 
different interpretalitHi pot upoo tbem by I'rofeMor Schuster. 

It is not so easy to Eee how he missed my meaning in anotbrr 
place. He says X)t. Stonuy " takes two stars (o be msolved w)i''ii 
ibeJr titarHlisis touch each other." I baie nnwhrrc mode lliiii 
erroneous sratement, and oven csreftilly guarded sgniii.*! its being 
by any rviwler truppmed that this was what was iDcnnt, bf imn^ 
Ibfl words (c/>iim(< end dUiinet, b/ defining tbe«e ti-m», and by 
italicising them to prevout their being confounded with any other*. 
I fll'K> cndrAvoiimd to make a mistake of the kiod imiiouihie br 
jHiiniitig uiit l?ial ihe spurioui dUk as I detiiicd it bad about donhlv 
lb« iliamMfr ol ila nucleus or bri|Eht parL 

A dnutili? star is Ttaoh'td when on a good night it can !»>■ clrnriy 
(ui'n (hat it CDitiei from two objects ; and 1 hare seen staM so re- 
iiolv«l,iin<!i!r tuiusually favourable cvcmnstaocev, ulieu thuiuiiTial 
liElinceii the eentrt-s of their imai^es was considenkbU les* (dan tbe 
iiiterral miMiitonedby I'rofe^or Scbusler- — whenit uusprolwibly nr4 
inorr ibnn one-third of''. Ibe diameter of the lir't dark ritiit. All 
matters relatinf; to n'«oliitiun. and to the ofen^led inisi^o which 
is often seen vihrn tlio xtnrs are too Hoso for remfulion, bear a 
deli tiite relation to >/ of such a kind Ihat if >( is koown tliey all 
breofltu known. A<rx>nlin)|;lv, in tb« bhrf note on wbirli IVofessor 
Si'liustcr commentai, I llw>iif;tit it nullicieiil to trvat only of d.as tlia 

itfl was wrilten for purMUs who kot-w all ihmc thinjc". 

I'Un another point 1 tjiinit Profeswr lichiLilrr's letter need* 
lion. >it., as ic^ards the effect of the li([bt in ■'■ - :.■• 
siirroundini! the »piiriou« diaks. Thtslijlt.wiiban oli. i « 

Moon, would, I think, not prrMlu<>o in tbi* telescope tln' m.^n he 
•iipposes. IV liRbt of llie rinj{« introduce into ili« iinaer what 
w(> may call forti'jn liclil. ueanin); by tfai* tenn i i ■ ' ,•! 

tlinl which proddOiMi an intsge of atiytbing unon 1 1 'i 

latl.Tisexdii'ively formed l>^- thesjiurioiuiidiska. Kx|": li 

llio uiicroscupc M«ni coiicIiiMKel}- lQWtabli*li lbs fac-t t L. i. 
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U|U)n th« Moon or Marn, the detail upon the object i* irregularly 
<li<ipn>o<], and doc* not arise from a perioiUc ropetition or qiiit%i- 
]>urioclic repetition of structure upon tlie object, in such cusee the 
light of the riiigii ■urronnding the >wvernl spurious di^bi will iiot 
prevent the inio image being rcasontililr neli «nrn. In fact the 
"foreign "light, inn tend of producing deiinile mnrfcingi ol' the kind 
knoum to microvcopii'ts us " iutereostnl innrkini;*" ii npt then to 
Ink.' the form of somewhat shnpelcM ilickering* of light, easily 
distiuguiflhcd from the truu iotage Rwt but little obscuring it. 

O. JuuMFTOMi STonei, 

Position of the Red Spot oa Jvpilcr in 1899. 

Mr. A. a. WillianiR hM retuniwl to the d]scu«»ioti of this 
qu««tion in your ln.1t nutnhor. Ho tn>iiil« that the red spot 
prte^/Ud the hollow in the great louthem equatorial belt. thouj;b 
Antoniodi, Plammarion, (iledhill, rhilliju, myself, and others iode- 
pondenlly found that tho *yot fntloti'id the hollow. 

Mr. Willismit (|ui>te» lYof, [lough a* nayiiig that probably the 

Sot ** hae not' changed mnti-riiilly in kimi during tho pnst so year^." 
\\t this stalctncnt dnco not iirciwarily affmt the poitit at iMU«, 
for I'rof. Dough (aiy* nothing a* Ui the iipot being pineed either 
to the east or wert of the hollovv. And apart trom thin I'rof. 
Hough's inca»un'» in 1897 anil 1898 wrrw few and discordant. 
I)r 1S9S April 9 hv fouiul the len^b ai ihu sipot lo"'3o, and on 
'ay 8 ii'MS, and he suys liiit resultd stioold bo nigordcd as 

iproximal'?. 

1 am Kurprim-d thai Mr. A\1tl!ftins should have quoted I'rof. 
Hough't olMiTvatiijim nt al), Meing that they contradict his ovm. 
In Alt. Sach. j^^fi Mr. Williams sayii he found from obsorv allot in 
(Ml May 3 and .luni' 1 1, 1899, tlutt the spot ha<l a mean length of 
3i"'7, whcntaa Ihi: corrvspondtng Tsluo from his obscn-ations in 
1887 was 34'''7. "•» tli&t the spot would ap|>«ar to be ■ little 
shortvr at prcst^nt thui it was in 1887." Pruf. Hough msAo the 
litngib of th(! vpot about 37" in 1897-98,00 that be lauH bnve 
wen 5'''3 of !t which were inviuble to Mr. Willkma I Vut the 
letter avers that he saw the whole of the spot, whiUi other 
obsent-rs only saw the darker part of it ! 

On i8>>9, September 18, Mr. Williama wrote as follow* : — 
" With n^fen-nce to the positiou of the reJ spot n.-lativi; to the 
bullow, in making my obserrations I uiiuullr pur[i<Mcly nroided 
dim-l comimriMn betveen the two iu order that the times of the 
foriiirr might l>e independent of the latter. Hi-ncxi I liaro fpw 
nolei reiwnted IxarinK directly upon the subject. It was anir on 
June 16 that tht> Hpot appeared to dn-idt-dly precede the hollow. 
PiMsibly it may have been tbts ohs«rtuliou which gate rise to the 
ImprfOKioii iu my mind that the spot pieced'^ the hollow ; Init, 
lyiiiliug I'rum my notee wlledivtly, I should thtuk Ihe «pat might 
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be nid to exactly coindiio with tho hultow in ^lajr and tbe first 
half of Junir." 

It uilt h«ro bo noted thnt Mr. Wtllinm* ocknowlodgM tbat hn 

Crjiotehj mmidfd cciiijiariny the jvlative ftoHliannof At. rtd uM and 
iLw, and ihat he should think tkr twa obja-ls tMtetli/ cottuidrd '. 
Alter tiicse admissions it JK lutODiehing to fiiiil hicn fitoutir iiuuu- 
laiuing iho idea tliat the spot prPOcdM thn Iiollou-, and tb& more 
parlicularly to when frh a concliiKion i* dirac.lv negalittnl bv 
Bi?vi*ral obsert'ora uboco »ight i^ prnbuhly as good ns bis owit, whihj 
lh»ir telpseopp* arc botl«r. 

In Ml. yarJi. 3596. Mr. Willinm.t unvii hi« obKCin-ittiom id 1S99 
Mere more '' ditcordaot thnn u«iia], niid that thu wm du«, not to 
lauch to lb«i faiiitucsD of Ibi? xjiol ii-^ to tho poor seeing Dmrljr 
always prevailing." lu n letter I» tn'- ho iiIko «iiid. iu Juu« 1S99, 
that " the generaUr poor »cwng h** p^vuntod my doing nuythiiig 
with tlie more dclicnto markiogf." Aft■^r this, ite can tva<Iily 
understand that bo Tiii<;ht rrriu to tho exnci position of an ohjeJt 
so faint as the red spot. TbeiY- is very littlo doubt ihat from ibo 
causM assigni^d his transits wuri.' a littlv too rarly, and tbus hn 
raoeluded tiie spot must prccL'dc tho hollow, though be purposely 
avoided diretl comparison. Olln-r ohwrvpr* vvbo differ from bim 
luttde n Fjii-ctul point of notiug thu ri'lnlivp plarce of tba tviu 
objects. The Iniglli of t!(p "pol, wbrlhrr invnriablo, as ftUKgntrd 
by Prof. Hough's mt-^sures, or shorlcning, as indicuK^d by iff. 
Williams's resultii, doe* not nowwarily prove anyihing, fot tlte 
bollow itself is subject to oltcration. Cupt. Motcswortb, la ll»e 
Memoirs of Die 1). A. A., vol. viii. |). 7.), myt tlmt "tbo breadth 
of the rod spot bay from shouhU-r to »li<iuldpr bos deddedly 
increased. It uas ^7° in 1898 Juno, 35'''<i in 1899 June, and 
in 1899 SepteiDbcr." 1 am, Ui'illemeo, 

Vouri faithfully. 



^2'-5 



BiiboiMUin, BrisCal, 
1900, Ovt. 5. 



W. F. Desiose. 



[We are glad to have had the opportunity of publishing lh« 
vieii'H of two such experienced observers on this important point. 
We hope that no injustice is done loeither of them by tuiying that 
this miiet be the last letter on tho subject. — Eus.] 



Earlff Observation* (if the Leonids. 

We nre indebted to Arabic writers for the earliest undou' 
reference to these, a shouer of which was witnessed ou a date 
correoponding to Oct. 13 in tbe year a.u. 902, From tbat year to 
the present (1900), 998 years have elapsed or 50 periods ot iy:^ 
year*. But t^uetelet mentions, in bis 'Nouveau Catalogue d«i 
principalcs apjiarilions dVtoiles lilantes' some Chinese reciord* of 
showerv seen many centuries before ; and Ivirkwood, in bis little 
book on 'Meteoric Astronomy ' (p. 123), points out that, altboogh 00 
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•RHaon of llitf Tf:&r itt aMigitwd for thme, yet that, u the ^vax of the 
rliunt, tuN^onltng to lbi> m<i»t )iro)>a.)>it; viun' of Cliiiie*« chrono- 
3', i.-orrc*|Hiiidti lo an isxart nunilM-T of [HTiudit bvfuri- tltcuw of 
"^iltiL-nLii: oci'iirriiiKxii of wbnt ufl now colli^ the NoTOOibeT 
tni-tfiin ur IxHiniii.i, tlutra is u liigh d^re« of pnibttbilily thai the 
llhIl^t'<rr niitim-d wits ii vrrj' ■ii(^i4-nt aaa of tbM«. It i.i Kliit4d to 
hiivt^ iippi-arvil in tbi? tidietli ( 1 ho Uit tmt unc) year of Ihni ntgo of 
Kiub Kwiii, whu in (lL-acrib<rcl »* bt-iii|; amoititcr uf rice aiul to1ii|>- 
tuationcu. It Li iia]i|>otH.>il lh:>L bi; ufcviKtud iImi thr(>nciit a dntc 
corrvsjKtnilinK la B.C. itiiS. ami h<- wnx <ircrlhn>wii and hi.i tlynai^ty 
HupplBiiIvii by llut mll«il ihf Sbiuig in B.C. 1766. Tlut litticlti 
yi-HT, tli«u, ol bi*n-i^ii U'uulil txi B.C. 176S; ittiil f n)in ih.it year to 
A.s. 903 u'ould Im ;(/&i; >■!»», ur So |HMin*l> of ^yid yvun. Or 
from B.C. 1768 to AJ>. 1900 tIi«roan; 3667 vfBM.iir ■ 10 |>crioilxof 
33'5S /"■«'!' i-t>cli. Voun fuithfullr, 

BbcthraUi, 19M. Oft. n. W. T.Lmr. 



I 



The Eelijae 0/ ^tiffuat 17, 1384. ^ 

II uiaj- bo of noiao interest to refer to tbiH ei-IipKC, wliicb 
Appear*, by OpiioUnr's CiuoD, to li&v« beeu just 011 tbe limib of 
lotalitji- uikI aiinularity, whilst its ahaUow-path wu aliuiut vxudly 
tbo tiBtno iw that of lli« itclipSie of k>t Mur. The yoar wu that of 
thp (leatii of W'yclifff, tad w« bnie a ilat«l ntoord of llie etiipse 
ill AVuIninglunt a 'Uistoiia AngUcaoa,' voL ii. p. 117, vhicb ruiu 
thus :— 

" Eodt>in nnuo fi.e. .«.». 1384] die aexta-decima mentis Auj;iL*ti, 
•oni el i^r noottfoi Mqiientem, audita hudI iu Anglia purburnMiita 
tonilru.i, et visa ful^ura lerribilis, '{uic inortalM multiplk-iUT 
tvrrneruiit. In cmslino vero [nbiib n-ould bo Aiigiut 1;]. poHl 
luiiiiliem. quasi per horam facta est edipsis soli*, ol coDJuucLio 
aimul, a'pidviilibus eaa multis." 

Tliin is uiHloubtedly an eclipse in r«g8rd to whiHi tli« rraet dnie 
is ^rttii by thebtstoriau. According to ' I'Art de xirificr le* Uatt^'a,' 
it vat cKutral at PStrh about an bour after noon ; Uio ■ AstroDonit! 
Tnbti-a' »( Dr. Grattan GiiinniMs giro t' 5;" J<^ru«aleIn linic 
corr^Kuondinc to o" 36" Orwnwicb lime) in ibe aflunoou u tbv 
trtio tune of ooojunction. Vours (uithfuUy, 



SbfiKtT ofAurigids. 
QKxnzurjf, — 

One of llie best defined and fi«queotly visible radiant* 
dnrinft tbf la»t lialf of the year is to be found in Auriga u tilllu 
N.B. of a tine oonnectiiig the stars 1 Aurigiu uuil ,> Tauri. 1 llrtit 
t*ouguit«rd it iu 1S76, ana liave oftvu ru-oWrvcd it »iuce thatyear> 
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It it ftill vinbW, for I ri-roril<Kl iievi^ melcdn froai U 
S^pt. 33 and 37 last, iiiclwlint; oim very nmrly tttatiutJKr; 

liavo boon duterminod »t BriHtol : — 

♦a- 

1884, July 13 75 +31 4 

1881, August »7 75+33 5 

1885, Snprwiilii-r 3-17 78+33 6 

1879, Sirplmnbtir 14-21 .. 76+33 lO 

■ 900, iSiijiI-cnilx-r 33'iJ . . 76 4-31 5 

1S77, Owlobcr 8 77 +31 9 

1S75, 0«1oU-r J4-IS 76+33 7 

1S77, Novcailwr 7 77 +32 S 

1879. Novi'iDbiT 12-13 ■■ 77 +33 5 

1876, NiJviMiiliiT ifi-17 .. ;6 -^-^i 5 

»8li5-6,Di)i;i'iiilii!r;4-^i . . 77 +32 5 

(886, Di!cwiilR^r2S...... 77 +30 8.S.P. 

The last pu«ition \» dmirtMl from k ist nuu^itude almotine-ttsr 
observed al Siduonth and BmUiI. Tbo piMilioDH of tin- ntdiani* 
ngnN! vvry uetl. Further obwrvalioiti oF (he shower arv ro<|iiirHi 
in thi! nioniinKB ot Julv nod Aiipfu*t, and in the eviniinE" fma 
Oct. 15 to Nov. ;. ami Xor, 17 to Dpc. 14. It !l•;x^m■ unil* 
powtbie from the raftterisN nlrendy obtiinod tbit rndintion from 
tho point 77° 4-3J°i8 contiDUonsly uaintaint'd during llie hut ris^' 
moiilha of the jvm. ^H 

lit Scpt*tinb»r thp innt«on» ore s»'ift and l«w •t«vnks. ^^ 

As an iiivtAHCO of n itbower Hupplrin^ iilow tminixl inetMn, 1 
nuij oienlion that (hi* yn»r both on Sept. i-j kiid .Vpe. 13-17 
Mw B fairly acttrfi rattinnt nl 333'^ +57°- It wns wvU •eni 1 
Bristol in f^cpt. 18^ and iS87,and fomu a piuniinenl atr 
thti vArioMD ob*crviitton« of which kri' Inlialalnd in No. oelvl. of Itii 
G«Denil t.^taloi'uc. Hut it aeemii highk probnbk 1 lint two ibowwtl 
are iurliidcd Iwrt', vix.: Oqi» «t 339 +61°, uid tho ulhw r 
3JS^ +57". Vi*iir» fnilWully, 

Itiiliouton. BnM«l, W. V. \i&S,a9. 

iyM,9ept«iDb««*7> 

A Corrretiun. 
QaxTtxnToi,— 

Pni) allow nifl to oill alt<>»U'oa to »n error in ttio fo 
on p. 361 of tho October number of tlif Vntrrinofy. 

d -> J-44 -^ ahouid hnvo bean d«j<(a-44) ■—. A aai / twin); tli* 

diaiuolor and focal l<'n);(li of un ulijcct-i;ln>i«, atid c/ tin: diamrter^H 
or tite linrk ri%' which boiioda tbi> ipunuui diak of ■ ■tar \*l)i-n il^| 
in foraird by light of wavHength K [Misiag tbroiick tb« wbohi^H 
aperlun: of this ohjeot-plftM. ^^ 

1 majr liik« ibe oppDrtunitT- of nlw cnlting alu-nlioa to thr fura 




Nov. imx] 



Olaffeittoriea. 
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of tli« apurious disk wheD obIv part of th« objeetiTe u tned. It ■» 
often DO loiii^r roimd. ThtM, wben Ihei ar range isent represeated 
on p. 365 is •.'uiplo/iHl for dividing a double star, the spuriow disk 
of each star is elougateil in a diroctroD pn'pendiciilar to tha tioe 

{'oininii; tlie sectors. If dt.'sired, this eloiigatioa m.iv be prerented 
ijT ex)Hyiin)i; four similar sectors of th*.' objnct-glasB iu»tead of two, 
tbe adtiitiuia) oice^ being at ri^flit nn^led lo tboM shown in the 
R)tur«. In Ibisoaae tlie iuia(;e of a siar becoui^sa §mtll cenlral 
Hporious disk which ia not eloii^Hted. willi portiona of riiif;* 
aurrouading it formiiiR a kind of cross tlircmfh tbe spurious disk. 
The diameter of tbe sfiuriuas disk must eieeicd (i-4i4)>/'A. 

For some pur[)0»e8 ibia type of imafto uinj be the best ; but in 
tki* case tJiew \a uo longer an absoluti-Jv dark line aeparnting Hie 
two spurious diaka, and probably a siifficieutly experienced observer 
will find tbe arra»K<-iueut n illi two smtors, as shoM u in ilie llgitre, 
to bo the more uwful. I am, tienllemen. 



Ok. i;, 1900. 



Yours faiThfullf , 



OBSERVATOKIES. 

[ConlinuDd tnim p. jti.] 

Ufnobuk. //, Sulvjte. — Observations with the transit were 
Roniowhar filii«k<in>>d to permit the ruduoLiun of amne 16,000 Eetiitli 
■tar obMirvatioiia In Iw puili«d tortvftrd. Tbo loj-incli refractor 
wa* uiH-d \>j Dr. Villigrr for ab»t<rvAl40tM of couiels and sioall 
pinnrls, nic«'iirt:s of Saluni'a *j>t«in,und estimations of hrigiitnetis 
u( Novu Aurigw, whioii won between 1 3-7 and 1 iS uiag. in ItaoMnber. 
Leonid*. 

0'Gtii.l.* (UDgam). N. oaa KonhJy-Thrpt. — Sim-npolx. 
AuKost inet4!ora well obaertred; weather tml'nvourable fur Leuniiln. 
'ISmo service. 

PoTSDAU (Aslropbyaical), II. C. r<y*i. — InstallaticNi of larRij 
Itboto^rapliic refracior, So l-iu. aperture, witli a guidiiu; telujcojii; 
50 cm. aperture. I>fs, Bberhard and LudendorlT took iCo stor- 
ilpeclra with the small btiectri^grnpli U. Tbe aatro^rapliic refrnclof 
(ij-iuch) was used to ootain 35 star-spectra of loiitt eiposuro (up 
lo 3^1 for researdiea on tbe ultra-violM end of the ojicctin. 'i'hc 
researclies Dodertakien by Dr. Lolise on uielaltio a|>ectra were con- 
tinued, and I'rof. Wibing vas occupied witb his resear^'htw on tbo 
wa«e-loDgtha of spectral lines. Ueaaura of posit ion -aiiglM of 
aiiow <«pa and other irarta of Ibe surface of Mors. Diamvten of 
piniicls. Posit JoDs of red f j>ot on Jnpitir. and also ufuther surface 
inarliiuiis. Prufs. Mull«r aud ICempf coutinued their i,ti>rk ou ibo 
photometric tone +40' to +(>o% and ualy a ainall number i>f 
liars reniaiu to be done. It would apjicar from Uieir oldL-rvatioo* 

TOk. zxtii. S E 
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iioar Milky Way that with decrease of magnitude the percenlage 
ol* white stars is larger tlian wjlb thu brighter stars. The photo- 
metric work OD the Pleiades shows discrepancies from the B.D. 
magnitudes. Under the direction of Dr. Schemer the work on 
the Astrographic Chart has made good progreas, and the Fotsdmm 
zone, +31° to +40°, is nearly complete. The reduction to 
rectangular co-ordinates is being pushed on. A few doable •t«r» 
were messured with theSchroeder ii|-inch. 

POI-LK07A. — The publication from which these notes aro ex- 
tracted contains an ample report of the work done at PoulkoTa 
during the lust t«n years. As no notice of the proceedings at this 
famous institution has appeared in these pages during that time it 
i^ Ihouaht expedient fo give hers for reference, as ia done In the 
' Vierteljahrsschrift,' • a list of the publications which have ema- 
nated from the Eussian Xational Observatory during that period. 

1EE9-91. 

Bri'dikhine ... On the Parseids obserrwl in Riutia in 1890. B. 

On Ihf Rudmnl-points uf the AndroiaedM, B. 

Cctopolskj On the R«raliaa of Jupiter. B. 

Ou the Motion of Stin-spota. A. It. 

Or) tliB Corona Pbotngriphi, 1837 Aug. iS-ij. A. N. 

On Surfuce lloTeinenta in the Sun. A. S. 

Obeemtinnt of Solnr Eruption. H. 3. L 

Kvrfin On Co-opcraiion in obsemng Latitude Van- A. N, 

aliiin, 

OtMerratioos of Total Solar Eclipi^, 1890 June A.N. 
16-17. 

BcM Obserratiomof ;i Double Star*, Wide Fain. R 

ObwrTBtioneof 0!ber»' Comfl, iB!- V. A,ll. 

OlMervBtioneofComeW 1889 Land 1889 V A.N. 

H. Slrure Bnulls of OtwerTations ofSaturn'! Sjitem with A.N. 

the jo-inoh Bffraetor. 

Sukjloff Pendulum Olwervnlioni in Poulkora, Warachau. 

Bobruiik, Moakau, Samara, Oienberg. 

i!9i-9». 

Ilrwlikhino ... Dispersion of Meteor Kadianla. B. 

Ittlopolsky ... Spectrum of Noia AurigiB. H 

Ronz ObeerTat ions of Comet 1889 V. A.N. 

1891. 

Bredikhtne ... Ou the Peraeids obserred in Buuta in 1891. B. 

Orbit of Bi»lids. B. 

On the Bielidi of 1871, iggc, and 1191. A. N. 

BelopoUk; Poeitioiu of Spots from Solar Pbotographa at T* ^t^ 

Foulkovaic 1881-1888. 

Spectrum of ^ Ljne. B. 

Litinialion of Si^ar Botalion from San.«pota. A. N. 

Sptctroicopio Obaprrationi of Uotioo in Lias A.N. 
of Sight of { Uerculii. 

* The liatgina in ths ' Vierteyahnwhrift' hai bean alighllf «N 
b.T innitting nmDoirs •rbJefa bate lor their labjsct obMrntioos aot 
Poulkora. 
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Obsen^tories. 


^ii^^^H 


Syr*Q 


Varialion uf IfOlilitdv u olnrrcd «fth Omt 

Vrrtidil Ciivlo in iXga-gr. 
On (he BffniTtion in (>i« Otocrring Roam. 


^^H 




^^H 


B«ai 


Obwmtioui of Conwu. 


^^H 


Sokolnff... 


Dcuriiiirutionaf Uoiion of Pole from Poalkora 
1893-54. 


^^H 


Srcdikbina ... 


Ptnciili ohirrTiid In Rut-in la iSi)). 


^^H 




Th* ItoiljniunM and SiiiRlironcii of Comat 


^^H 




>»93 IV. 


^^^^H 




Swlruiu of B Iijnp. 

Kcreml of 1>, in ilie Salar SpKlruui. 


^^H 
^^H 




Ob»rmiliijn» of SoTa Aurigic wiUi ite 1 j-ioch 

Uefnclat. 
OtuHriflUiiiiK of ConisU t$qt 1. nnd tS^t III. 


^^^H 




^^H 




Obwrmitonii of t^I|illit« of Ntptune wUh 
jc-iiit^h HofmMrtr 


Maid. ^^^^^H 




Vit\h 9*l*me ul' Jii|iit«r. 


^^1 




Ua Um Dii>iHi>i<:>"> of ^tuni'* Diak. 


^^H 




CoinrMfiwa of tb« Duubia Tuiu N. uf t)i« 
Ob«fT»tory with rhc Interoklianal Mitw. 


^^H 




^^^^H 




Porisdic Variation m Molion of Pole. 


^^H 


Lisdcin-inn ... 


Liiibc Ouno of ^ Lyns. 


^^H 




Poudiiii Pliotomtitne DardiiniuteruQB. 


^^H 




TariHliuntof lAtiiud* from I'oulki}n ObMmt. 


^^H 




VariaiioiiK uf lAlihulofnttn Poulbna ObKrn- 


.^^H 




tioa*^ 1841-1349. 


^^^^H 


OitKbenko 


Pcrionnl Equation in obseriing Pole Stui. 


^^H 


SenphiiuofF .. 


Spot* cm Jiipilcr in iS^j. 


^^M 




('fafrVBlLODi ol Small I'latirtt, 


^^H 


BomlitrK 


Reiulii of Zone ObwrrstMn* vWa iSottaw 
iletnliat C\kU. ii<,S bgi Z-eeoft''. 


^^^^1 




ParalUi v( il OunxipaJw. 


^^H 




Tariniion <>f L^tltuila et PoulkonL 


^^H 




Varialion of LattluiU of Kuan. 
1 894-9 J- 


■ 


BrtdikktBo ... 


Pfraeidi nfaMnrd in Riiani in iI^a. 


^^H 


S^U; 


SpKCtruin of tlir Varinhln 1 Ccpliel, 
Sjirctr'traphiD Itnu«rDli*>i on Saliinii Di°n. 
Sjuidriign>|]hic Pcrrwoianee vf jo-inoli Ke 

fntctnr. 
tlManrei of Pholompha nf 3l*r Clutltra. 
Apntrant PUcn olStiirv oonill«l <lnring ToUJ 

Xiuiir Ev'lipp, 1)91 Vn*. 1;, 
Ealimatian* of ^Iiigniiuiln ot SUn i> ClwUr 


^^H 


^ 


^^H 


■F 


^^M 




^^H 


1 


^^H 


H Lindomoan ... 


'^^H 


r 


k Perwi. 


^^^^H 




Eiiimntinnii of MasnitiMlo of Z Itrteulij. 


^^H 


L^ Stnphiniof -. 


Obteniitiontuf SniiiU PIs&tU. 


^^H 




Virintion of I.ililudp. 


^^H 




Otarrvationa nf Planela oilh Poiilkora %'-cirDl«. 


^^H 


^1 


Obaertaliuns of Man ituring Oppoailioa. 


^^1 


^L 


BolMion of tho Earth. 


^^H 


■>. 


il^S-S*- ^^^ 


^^1 




RcmanWon SiMOtraof SUnrn and Rinfi. B. ^^^^H 
epM4f««np>ue Rtwarvbaa on Ju|it[*r. i. S. ^^^H 
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PptM'Irciprapliic RpspHrrhea on iCfphfi. 
I'rojifr Molioii of Bright CompooBnt of 

61 Cvgiii. 
Cbatigce' in Star Clu&Ur N. Q. 0. ^171. 
On the PerformHnree or an Auiiliary Leu; for 
Spectrograph ic InTesligation with jo-inch 
Kefmctor- 
Ob^rvaliona of fieTeruIs in Promiaenc* 
Spectra. 

Sokoloff Obeenalions of OniTilj in Pnrii. 

Si-mjihimofT ... ObserTfltione of Comet 1396 1. 

Kostinfkj Pfrsonniitj in Measuring Photographic Piute*. 

Lindenisnn ... I'h 0(0 metric Mensures of r Androm. 

N*rfn Referal ubtr Gilla ' Cntaloguo of 1713 Stan.' 

\Viltiain Total Solar Ec)ipH, iSjfiAug. 8 and 9. 

1896-97. 

Pnoklund Total Solar Eclipse, 1B96 Aug. 8. 

B«lopolsk; n Geniinor. as a Spectroscopic DouHe. 

Total Solar EctipM, 1S96 Aug. 8. 

nanskj On the Corona. 

PittHienko ... Mean PoaitJinis of 11; Circu'Dpolan. 

IvanofT ......... Proper Motion of 30 q UcicuUs- 

Kivtintkj Photofmipha of Corona, 1K9G Ang. 8. 

Morine Mean R,A,« of 11; Cimimpolara, 

Nyn'n Iteterminalion of Aberration Comtaat. 

SerapbimoS' ... Obserrmtioiu of Small Plaueta 

i897-9«- 

Itacklund Motion of Small Planets, Hecuba tjf. 

LibraliuD. Saluni'a SalpJlile*. 
Betopobk; Sperira of Tariabte q Aquilib 

S^iecln of fl LrriP, 

^ elocilT in Line of Sight of y Tir^nis. 

Kapid UoiioD of linn of Apodes in b Gfim. 

Spertrum of X Tauri. 

veloeilT in Une of Sight, y Yirgini*. 7 LronU. 

Sbilon Pofitiona of 1041 Stars in Ueniar 5 Irom 

Phuto^rapttt. 
KosliiukT Position of Kiterior Satellite of Uan. 

Astronomical Work in Xora Zambia. it£^ 

Belli Poaition* of Jupiter's Satrlliie* from Pbat»- 

(Taphs. 

Obwnationa of Salrllitw of Han. 304Mb 
Refractor. 
Sololof Ofaaemtioo* of CoMd it^S L 

■BrkvMj MotiiMiorCOtaiiiKw. inUiMofSiglit. 

H«6uB «t0Vtm Haj. ia Line of SigbL 
kivboB of « P^fan inlia* of Sight. 

Innol UdfrfaMa O OuMpsiauim of Otliito af 

H««ba t7(>», 
I^etiBMiaB ot Studwd Etars^ ^oek iV^^ 
Kcati^kr ...... ^ati«*se'«uStei«wOiPM*UatiiMQai^ar. 

^ «kMh «iU W OK«tt«d k7 Mmk Oi^ 



A..V. 
A.H. 

A.N. 

A. 3. 



U.B.J. 

B, 

B. 

S. 

A.N. 

T.A.a. 

B. 



B. 
B. 

B. 
B. 
B. 
A.V. 

A.N. 

B. 
B. 

B. 



Ham. ' 
B. 

U.S.J. 
U.S.I. 
B. 

M. 

A.K, 

A.H. 

B. 

A.V. 



JLH. 
A.JL 



A.K. 
M.K. 
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OhsfTVttlorin, 
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Phutogrnpljir Obtfmlian* of &UllkU 

Ni-pluno and oF ^u.ill PIiukIi. 
Phoiogrntihy m V:\A\iir Fanllu. 

OhierTntitiiiii i}< HrtiiLlI PInnela in li97't>f . 
ObrtBtiiins it Tutllu'* CoiucL 
On Ibo Auttruuieiia Iiebuta- 



1.1 A. N. 

RllM. 

A.N. 
B. 

A.S. 
A.S. 



A, N. = AMmnomixolii* Nai')iTiol>l*<n, 

C — Ifuliviin il« rAo>(k>uiio Impi^riuJa dMScienoH (k St. PJUnbouig. 

Uani. = Miiiioin uf muc. 

U. S. L = Uvmr-yrio d«IU Sociita drgU SpeUrMcapUti Italluii. 

A. J. ;= AiUoplymoil JoiirniL 
V.A.O. = Viwidjaliiwcliria. 



Pasis. — Till! current work of tlw Nntionnl Obwirvalory U 
summc^l u;i hy M. Ijouwv in ii prufno! lo tliu Itcnort iar tho year 
1899 pnT^tTilisi lo (111- OWrvMorj- CoiiTial on Mari;h 10 liuit. 

Thi.- rpviaicin vi I.»liin(li<*» xoniis by ninridinu ubucrvutiotis bai 
nearly comR In un i-ml ; llniru rvmiiin nliniit 2000 sIbth to bo 
obsttrvi'c], iitkI wlii-n this ix <1oti<i tlio Giinibi'y inninimcniH will bu 
devoted tri diiUrinining tliit ptiKX** of mfi^n-iicc ittnra for tlio Aiitro- 
graphiu Cntikli>;;tic. M. I.rnruy rcinnrk!) tlial ihiH nttiaiori hnif 
DtM'onii} of M'l'imdary impartunn;, lu l)in photognipbii: mlnliigiiu 
will iiiip|)Ij- pr('i.uii.'po«itt»nii of nil nf Tinlnnclu'* HtnrN. Tho Dir<;cNir 
o[ till! Obsi'rraUiry d'Adlmiliii, T.^bbi' ViTiiohnffi!!, Iium offirn-d lii« 
CD-ifptnLiiott ill iLu Aiiirii^rnpliii: Cutulogue, uud bus alrt-ndy sup- 
tbt? pliu'i! of J700 rirfrrt-iii'i! Biars. The ivductionuf ilieioLas 
■Kbt Hliiut a cliun^u in \\\« ulMurvalory procodure. Simn 1854 
nil lueridian tibsiTvulioitn buvu buvu reduced by ihu hcli) of 
Le ViMTitir'a tutalogm-, this sliir-pldce* of wliit-li, corrwrted from 
titno to lime by Purin iibfli-rvutioiia, were tukeii u fiindouiiiital. 
NoM-, for \\\v ^ake of itnifontiity, \\\ff cutuloguu made by Frof. 
Kcu'L-ondi, iu ucuord.iricHr «ilb (lif rt-aoliitioti of Ibe Confontnco 011 
Miroiioniiml i-oiibUiiIh Ik^M in Pun» in !&')(', will be taken u ibu 
clovk-otar li»t for ull I'arii cjitAlDKiK^j. 

In L-onDr<-lion wilh m>:ridian work, it mAV be slated thnt tko 
chninnKraptiic n-^ialj^tion of tr(iu>iit« is abortly to bo iutniduofd 
ut Puria, by llii! usuuf aclirouo^rapb detiiied by I'Abbe Veni-baffol, 
vhicb, uu fptlbiT from a brirf ntntvineut, \^ill print Bccouds and 
•ubdii iitioii^ t(> leiitbti and hundn^tbi. A cliruiiogrspb liu nol 
hitherto been employed IwvuiiHe it was tliiiut;br that ibe trouble ot 

'ing Ihe IrariMti subvenueiit tu ihi) obtervalionii did not oul- 

_]) tbe advuntagea of t)i« gAlraaio meltiud. Tli« improveniotit 
nTTlti' mcrcury-tfougli, devised by H. Humy tn eliiniuulc ibe 
effect of sartb-tn^moni, in found to work otlnfiidority. 

lit tho Aatrot^mpbie di'imrlnienl 30,171 slam 011 jS calalogiie- 
plalen w>>rii iDeu«im<d diirinx Ibo year under ilm direction of 
Mdll*'. Kluinpke. Tlieniliiclwnof ihenieaauren, wbicb iseffflcled 
by ouotkur ilafT, cuni verting tltvin iiilu Right :Vaeeiiuoii oxid De- 
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clinatiati, linn been continurd. nnd at Xhv date at n'hirb ibn R^ort 
closud 1,1,603 Kt«r!ioD 70 plnle* wore thus reduced. An itislnjniMit 
n bvtiig made bv M. Onuti«r forth? purpose of detenuiaing photo- 
graphic tnngnitude. 

PrepanttioQ of plii>to»i-nphs for th« «z]iibition nataraUjr nifed 
for Bome care aud trouble on the part of th« Director. Soaw 
lar^ photographs of the ^[oon nere showo. on the smie of > Imar 
dinmoter of 2''^(^$, which rei)ULr«d special plalea coated vilb 
purl icular emulsion. The help of U. M. litimit'reiDpreparinglbew 
IS grai-iou^ly acknowledged. £xninple« of the A'trogrsphic Chart 
n-ereshouu. aa m-ell as M. VertchaSeraduoilOgraph and M. 11 ami's 
mercury -trough. 

M. Loewy refera to the nieiaoir de8cripIi^•o of the Atla^ of tfc* 
Moon, sev«a parts of which wero pubtidicd in 1S99. 11<?sb,t«: 
" Tlii»e documeula have been fttmUed piiocipally from th« point of 
\iaw of the model of Uie lunar seas and of tbe structure of massire 
inountaiiu. The bisloric side has equally occupied tbe alteuboo 
of the autlioTv. Tliej think they have discerned Dumerous tncM 
of variation io the lew) uf the seas, and of iucrcai^of these ■□ < 
centric xones. There will be found in the fourlb number qt 
clear inalances of conrex fomiatioiui wiik-b are thought to fo 
tba first outburst of the circles. The distribution of wfait« 
attributed to volcanic aafaee baa supplied a mterion to assign tl 
native »f^ for solidiflntioii in di^i^nt pttrts of the Mooo. It 
also Buppties aume evideDce in faiour of IIm penbtence of a feeUe 
atmoapliere at the surface oT our satellite. 

M. Itigounl.in bm^ con tinned uiih mmli sitcceas his iin]Mrti 
investigation* on lite nebulic. lie han, up to noir, meMiiintl 
|iosition of 6000 of tlMise bodies. The aauie gBDtletiian hwi ali 
utado an investigntion relative to earth-trvBion neulting from 
tnflie around the ob«en*aiory. lie finds tlut ribmory nion>- 
meota are perceived at a depth of j; mvtm. ^y 

M. Hamy l>as madu a series of measures to detenuiiie the >rav(^H 
lenitUi of a certaiu number of reference lin<« in the spertrvtf^^ 
and other ueiubers of the stKlI have publislied reaearchea of varioui 
Muds. 




itbX 



MEi.iioca.vs.— The Board ot Visilors of this oKsemtnrr. 
repufting to th« Gorvroor of tlte Colony ot Viduha on \\ 
annual vi>italii>n lo tbi' olii»>rvatory, have two nuiU'^'rii <o 
in thr> way of complaint. I'liU i« not h\ any nwatis a 
oa lo tltp cooducl uf the itlid'natorr hy the ^ -i| 

Astronomer. .Mr. V. ftanicv-bi, for of his wurl. 
terms of praise, but ralbvr as to tbe uay it. 
treated. When Mr. KlWv retired in 1895. .1^ 

Kiven the title uf Admi; Oi>i i-rameot AetrDOMnnr, ai^I «• *ttA ' 
ha* canicM] on llmHnrK of tlit> obs«rtatdry ■n<v Ihsl ticta, 
baa rBoeiTfd no iocna*t of emolument: in fwi, the kaWv 
reniiCB is now X|oo ]nr year, as it was wh«a hm «as 
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Aesutant. except tliat he now hu an estn ailowjinco of £j» for 
nut. The leooad mattor of coinplnint nriaes tliiu t there seems 
to han be«n » re-otasMllcation of oI&cm ia tbe eolunt , and tti<> 
pOMOf Ooveromeot Astronomer bns beeu placed iu CIiibs II of lh« 
Wofeuional Division of the i'ublic Service ; aud tlie Bnaivl wrf 
nataniij ur^e lltttt ibia jraat ehoitld be put in Ctan!) A. The 
B«-clftniiieai iuD Board ceriainlj seem to bave nbuodentood or 
miajuil^d ilut Ijpe of man who holds sucb an ottco aud hts 
funvtioiiH. ll aboiiM ht> poiuted out to tbem thit llw ii<nul> of 
Uoveniiitniit (>li9cri«turi^4 are oQloera of the clan aho are 
rewardrrd fur tlieir »er« itca witU titlee. 

Mr. Ii:ir.kcclii's tvjiort telfe us DothinK very tuucb out of tbe 
tvual course, except l)ie proffroaa of the aatra^traphio work, vihich 
will be referred to laier. The Imuait-vircle has \hxu empioynd to 
observe tbu rcfenriioe Htars for llua, aud cuuipanitoa slarK Utr 
Dr. tiili'tt bidjomt-tvr uliservatiou* : 3311 oLi»erralton9 of Uigbt 
Aticciisioii unil 3406 of N.F.U. wen: luade iti ibe year coding 
1900, Mnrcb 31. Tlie great lcIeseo|)e and otlier equatorials «pr» 
uot u»«it for any svsteuiaticuork. but uuly occasionally for oiatnina- 
lion of coniein and pkttt^iH, and for tbe aniuseoient of tUilort, i]f 
H'hom th«r«*w'eie 334 ou Wedneitday arternoons and 160 at nigbt 
duriag the yeur. Ttie reilucliou of Uie aiu|{iietic uluertntiotut of 
tlte \>»»l 30 jnsm baa b<.-au L-wutiimed. A lni|^ aiuouni at puLbc 
wofii ill tbe way of ruling chroitometerii and letting iiiitruiiiDiili 
in doiin ul cbir OLnenatuiy ; and hum' Mr. Bar!ii.'('iti baa l>«:u uakvl 
by tbe Mining Veiitilutioii Buard )« uudiTitilit! ilie letting of air- 
laeiers, luid for this purpOH bo liat intvntvil and aol up a 
" wliirliu); luucliine.'' A MiJne seisuiograph aud a luii-rorneler by 
Itopaold, after Dr. Uill's deN|jCD,for nxMsunuf; aslK^^tapbiu plutt*, 
bnve Uw II added to tbo obtenatotv equipioeut. 

'file Mccliuiia of tbo Beport Irealukg o( the measuring of (ho 
Aatfojcrapiiio CataloKue platea ia si);Ded b; Messra. U. C RuawII 
aiKl P. Jtaracubt ; for, ao M-aa aitnouuced laat year, tbe Colouim of 
New Suutb Walosaud Victoria bave comb4tiMl, and each supply 
|Mrl or a aiim of money la pay tor the ph(itui;raphs taken at 
^yilney and Melbouriia to bo oieaaansd aud reduued. Aa to the 
ptiotuKraphr it«i-if, tbe catalo(;iie plat«a allott«d to Mirlbounti) 
(8. Dec. 65° Ut f^o") buve alt been taken uiLU tbe exci'pliun oF a 
few Mattered n-tciuDH, nnd tb« ^onet^ "above " Bo" of dediiiation 
(whicb, wc infnc fnitu aiiDthcf xlatenieut, ineaoB between 65° and 
80° 8. Dec.) aru U-iiiK dupliciitixl. Tbe sariea of cbart plabu nitb 
miitres at even dpffrwii of duel itiat ion, oipoaure one buur, nre all 
ukeD.aod thone uiih ci'iittti at mid tiefcntra, with triple cxpoiurr* 
of 30 niiiiules each, are luring taken. 1'be (iitii.iuriijg itnlf ouiiiiiita 
of Bit yiiii'g ladiirK, who liuic fur their use tin- K<.'|Mold niicto- 
ni' ll arrinul in Mi'lbuurni- in ilnnuary lait, luid aniilkcr 

III- ' ' iiacbine, mailo in Mi-iUiitrni', »n aniaethiii]; of eImi Hiimi' 

plan as tbe Kejiaold, but dlffciiiig Iroin it in tbal ll ban only mio 
ltww«uriiig->civu', and can thcn'tore only luca^uie oue i'o-i>nJiiiale 
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wUluMt Uiniii^; th« plate or tlw sctvv thraogti 90'. Witb ihe 
Kep*u]il 40 ui 50 a1«n on Im Bmsnnd in aa boor, vitb t^ 
Mrlliuurtip mtcniDif^irr only 30 or 4a. The Bepott •tftTe* tfaM 
tbb raid rmiltl b« pxo(«<t«d U the ofaserrert wer» not to iMUiw 
t^« diannMifa vith bucIi ore aa tbey tlo. But M^ns. Uwadl 
«iiil Bunn-tii think thfti, thne DW(kMit«« mre of rafkieat inpatl- 
Kaof to jnitify ihe adilitiam] frijiptiditure of t'uatL. 

Thn ^^nvter part of the jrtsr waa «pi-oi in the (AVtUBinsrjr weric of 
iMiniing iiud experiiiiMttitig. At tbedateofthe Kepofltbebo w tittiu 
and magnitwln of 21.000 aUrs bad been neannd ta dirert 
and rAKraed pomtioitB on 42 plate*, and. beoilM Ikrw. 39 plaiM 
hw) thwu nhasurrd fur optical and oiber inT<-*ii^tkim. A lliird 
nwaMinn^raachiii« i« U^in^ tnade in Sidnej, au il«t the wovk mqr 
ba«oiiaider«d to b« in IqU ao iujc. The total notaberof «tan to w 
tMaanred » estiinMed at a tuillioa and a faaU, sad it 
that tbia mar bo don« lit sis or aevea jtaxa. 




PUBLICATIONS. 

Tun KoTAi, OmnvA'mKT. (;»>«xwirn". — ^Ibe 
author of this wnrk ia >-pll ktiovi ss tSal of an atH 
■pedality bn in that moit difflcntt brancb of n fcat nali oa. 1 
*copic rMesrctiM on tb» moiion* of tha slan. Sorb vori, with 
ixt eitrotm>lr arduoua honrs of obeerration. ita £llmkiii^ lu 
(liiappniatnKRl*. TDST wpH havi< daitnrd lh« wKnla of hia tie*- 
and Mi«rci<*' : hiit h*? eitpn aoiplp pttuf in tba book h«lntv «■ of 
iha iJc*D ^int«rr4t hn (akr-ii in all hnnrbiM of aitrvtwouraJ 11 ■■ii>. 
v^itw\j a* ntrnrd not rtt th* KmU ObanratdTT, 43R«««ieb. 
tlm history of ahich {■<• bM itillci) fnmmvtrjkaenm towm aad 
lolU again in a df-liirhifiil rtiJe. 

A.boot half ili» book tronla of tbp li*M vt Ihr .\i 
RA^al who bam cfratod and gndoaUj bmocht tbr Inatrintioa 
i'* pr«M>nt ONumifiivnt or^ant*>'>-<" I' u not prptendrd 1 
tlM«« ta aoTlbfng nrw in tl>r«' -. >■ th» Htm of «arb 

i1i*tiRtni»hMl incn of wwnrp h»*. — ., .. ot^ tban ooop «rritt/-i r 
bitt Mr. MaaniUr «kHfnt!«- t/ac** thr tnSoron* of rarK rs ■ 

. .1. ..[ .1 ' r-rator)- from S^titg Bothinj fcit a amaiJ priai- 

prfwol iinpo<in^ pnipottiuaa. F)a«Mt--n] %th< 
HcTiiJ.-t iinif uMi tbnir (inuw^mng mm*, bat Wwd« !-- ri-iiiej 
tli« a*ln>nonuisI rxiioii* nf ilw«* mm, Ur Maand'-r •\- 1** ho« 
iBOch nalroari la Ma*k»lfn* and Poad. whilst Itnc tvn 

Liint iMmpa: uOir* imtn da* BoIkv. A nrnaarfc r* 

Airj'i ati b fronb rm<mbB(t 

r < r^-' MiTMM^ !■ ^wia a in I It (k:sf fKct 

>lii< rt H>a».t) iW •■ Mr. na>4. 

■ .. :- ,, J U «n »f n. Qww *<»: k tWM* •« Ha nM«* •- 
B. W. lUnNbr. rJLAA 1W ]Ufcr«>> Inrt »»«] ' 
I* 
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Tlie portraits of llio eagbt ABlrotiouiets KutiiI, capicil, in most 
CMM, rruui tli« eatntf m>iiiv(« as u-eru ukmI for iFio ptt-luro published 
in thia tanghxine in Utlober 1899, are given in 1I10 booh. 

The Hm-unil balf of itie Iiook dfseriliM, as piiimliirly iv* piMnibluj 
tbu inMmmvntii. th« u^rk ilouo tti ihi: viirioiiii ilcjiiirtiitf^nts, ib« 
obinct of and tin- Oiil ri>39iii(; niunolony of thi.- <-irprliuting col- 
euuitian!!. Tii» urik-r uf ihia uuiicr, rirni(!ml»-niig thi- renni at 
haril work .ip^nt oii 1)10 n-tliiclioii of tlii<> TrniMit of Vviiti* 
olML-rtatitiua of 1S74, fully aj^ns.'s uilh tlic author w-hon ho 

An obiennr iridi l\if tnuut in»l*iinir;iit will tnkc unit ihnw or four minutr* 
to iDiiko a fvirplpl^ iIvl'nuir^Atica of \lio ptiiop of a »EiL|{Ja *lAr; but ihat 
obtemtioa mil funiuli "ork lo ilio pompiilen i^r nm:t,i ti»iir» a11rr¥nn^ 
Or to Inks ■ pliiiio^rajjii of tlia Sun «i!l ixaiyj ixbout lini iiiiiiiilfv in MMinK 
Ihn iDatruiUL-tit, nlnl)! itcai^ltinl pipmiiiv will l;iki- b\if tlin »D(i>ih»iiiuiTii]lh yiut 
bf a woiinil; bul ill' pliilf imcc vi|>i»hI mil hnir I-i W <lpvpU>|ic<i. lixil. unil 
wii'b*^ ; llinn 'inn»iir<-il uml lli» m>'U"iiriB mimyil. niiH on thii mem^c "ill 
prvnido vun |H-rfi>ii villi nurt: IW fuiir ilajK btfutp 1lif> Giul rptiiiu ban; bwn 

Sniiird and piibliilivd. " It i# «s*x to aee. iLph. iliut obarrTing, Ibougli the 
n\ dot; o( tkc ObicrinliiTT, makes liia •lunllnt druiand un tU limc. " 

&lr. >[nlIndl^^ iihow* how tht: grtuid Institution, ol vhich bo 
is hiiDKi'lF a (littinguialiftt nittmkT, lufl for two ci>Dtiiri?a not only 
fulliilcii ilio olijiMl of its foiiiiddi ion ami endowint'Dt — that object 
being strictly utililariau — but htu alw advanced aatrooomy in 
inore' acodpmical lirnnchoa iw uo^wioti ha* dcmanJofl. 

Xliotinok nwi^«»nrily(rcnt»ot:»iibjr'«l^(liHii;ult, if not inpomiblei 
to ruii<l>-r Ktrii-tly jiupular, uhii-U ruiinot Im mndi? in thv leant 
(legn'u iutnlliifiblt! In Uiu iini:ducitt<-d ; but till' aittlior hIiou'h 
grMt liict ill "drawing tlio iim? »otiip» ht-po." An an i;ser)lciil 
enuDplo of lii-MTiplion iiiio miicKt notti tbo noffMnt on p. 197 of 
lti0 «vcry ni&^it opi-ntltnii iif (ilmriing a tinr hv rotlciion wilh 
■ lie tnintit-rari-Ii' mid iii.-rcurT-l,rouf;b, wli^tv the nctioti i* »o 
^itidly iWcribird as la niski-- ilie rcaiiur aluimt im bruathU'M a* tha 
obeerxT biniMTlf. Tin* twitHtm of tlio opcratiuu ia iitAt<-d in a fuw 
w<tn)a, which will duubtlcu bo undcraboixl cvuii by tho luut axtro- 
tioinicnl rua<l«r. 

We bvgan Ibn chapter on llic Mettwcolngioit D-tparlincMit with 
> sinking of thii liruit; but wi^ru soon niusiinNJ, aa livrc, m iit 
«rerf oUu^r dapnrtm«iit, Air. Maunder nhou.i hitn.'H-lf quito at 
home iti Iho mibji'i-i. u'liicb hu succeeds In an iimmiTiit tU^rao in 
rendering bnlh inli-TeMiii^ and itmlniuiivK. .Scnrivly a word 
••flaiwa him — uhi-ru it would liavo bi^on punlonablo— about tho 
pari be liiin hiiDKilf taken in inaiutuiuing thu put roputation of 
t\u' Institution. 

'I lit- book hiu cridf^ntly Ih^^d VL-ry carefully n-riiod, &a wo haro 
tint deUH-U>d a single error among the figure* t rar^Iivf iitalc- 
iiK'iit of fact. A «lip of thu jwd ooeun ((■. 1.I4V. wbcm thu 
ti-in)ietaliiro»f OTapotnlion appcnrs to bo coiifoundrd with tli« 
ti>tutii<rai um of iho <l«w<pDii)t. 

'ItiL- volume i* copiuuily illii)>lrntvd with pirturc-n of buildinsa 
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Hint iiislnimciilii of the ObwTvatoiy. cbiofiv from pbotOignt|th* by 
Mr. Lncv nml ot)i(<r!<, miMnbcn of Iho ttaft, and w« luf thu 
churjnitig book Coym with the iatentioD of refiding it again betore 
long. G. L. TcTMxs. 



PiTBLiuTiOKa op Tas IjCTC OiwiiErATORT, Vor,. rv, — Thi» 
volume ooiilaiiis Oie firat swics of mrriiltun oIwiTTStiona BMiJe at 
Lidi bv Mr. Tucker. Tbi; obn-njiticmiirxlwiil from 1893 Sept. to 
1896 June, and bavv bewn HDninnlmt dalajMl in printiiiic offing 

10 causes bejAiid the cniitrol of Mui olmen-aton-. Tbe Ibt, cob- 
gimini; 310 Mandaid Blan, ami inoliidint; all *tar* Dorlh of —40** 
deelinatii'ii, wbieh an- givcii in tlm American ' Epln-iufm.' lb* 
iiritifb 'Naiilica! Aim nunc,' and iJio 'CQfinai»sancBd[-slViui>>,'bat 
are not includHii in the ' Bnrliner Jnhrbucb,' was deHi);D«l to 
supplement llie comparison mndo by Auwitra, jnibli»hfd in tbe 
' Berliner Jalirtiui'h,' 18B4, wbiub ijivtw llie correcitoiis ueoessary 
to reduce anj star found in thul rpticiumn and in one nf tl)« olbfT 
eptiemt-rideB to Ibo B. J. njslrm. TIio ubwrvalionB ba»re bt«B 
M-dui-ed with a list of 86 eqtulonul utara from B. J. as fuoda- 
nieiital for bolb right luciMMionii and dadinationi, and are therefore 
entirely differvniial ; but corrreliona uro jtiien de]>ending on ob- 
Henatioiis of the nailir (tbrcc of which were niadeeadi iiifEht). and ' 

11 Klaudard Inlilude deriv<sl from ihe cirvumiwlar obu-rvatiooH onj 
I he list, The olisiTvulionn ui-ru mudo with n Kepsold reroraibl*^ 
1nuiBit-«ircl«>, rirtually the dujilicate nf the one at Stnisburg. 1%* 
objactivo nnd nciiUr are inteTehiiucfiihlc, so ibat tbe obferrntion* j 
dapend on four different jHMitiunb uf Ibe iustrunicnt. Tbe )niii>iii { 
wwe ivcorded on a chronogtuiib. Tbe ob^wrvatiini* havf l"»n 
evidonltjr mnde U'illi the (ircali^t t-nre and altefilion to dvlnil'. and 
(bo r4'«ii]t« «lii>w a rviDArkably small ranee, Foulkovn rrfm^'iioti* 
were iisi.'d in the redui-tions of the dei-'huatioDS. Tl>r Irirnoipn <««■ 
not claaijicd, (lie resistance of the collar (o nhirb tbi> rbimp 
i^ altaclicd being sulHrioiil >a insun^ ag^init moTPint-nt from aar 
dligbt pivMiure. Ni> i-'orrectiona for dtvisiud error* ba<r«i hwn 1 
applied lo th« cbii^ri ations and tbe i-alue of Ihe lU'iaro, «rbi«b ta < 
sinMll, )> derived from observatmns on Ihe boHtonlal ndlimaton. 

Tbe observed talues of blitudo from the B. J. sttin in w»i 
follows :— 

33 pnlar »tar« (bi>lb culminoluMM) . ■ ... :<i*'53 

1>6 v<)uaiorial star* >5 '^5 

22 irlara at lonitb 'S '77 

Tbe diffemucM here obowii, Mr. Tuckvr tay*. nay bt «|kl«iiudj 
by a biM«tioi> irror obiiiiiM>d from an indupvMoni •uurc*. 

I'be nrubable vrmr uf one ubacrvation bv companvraof tpparaia 
tletdnaimUions with tlio tixtiui vf tour b: — 
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E.A ±o'-o\i) sec i5 up to 70" Dec. 

+ o'oi6 « for circumpolars. 
Dec +o''2o at the equator. 

±0 -42 at Z.D. 77°. 

The effect of graduation error is uot included in this comparison. 

The following are the systematic differences for the funda- 
mental stars, and the observed corrections to (he epheojerides for 
ttors not in B. J., from which each system appears consistent 
with its zone of equotorial stars, and also the extension of I lie 
B. J. S3'stein at the ei]uator to the limits of thia series by these 
obsermtions : — 

FundameDtal Stars. Stars not in B, J. 

B. J. — A. E.... -0-016 +o"os Obe. -A. E.... -o'oiS +o"oi 

B.J. — C.T.... +0-OIJ— oil Oba. — C.T,... +0016— o'»4 

B. J. - H. A.... +0 -oil +0 -1% OIm. - N.A.... +0 -008 +0 -01 

B. J. — 30J ... o'oo — o -ji OU. — 30] ... +OQ1J — o -7; (—14°) 

The following is a comparison, arranged in order of declination, 
between the Lid; series of observations and Prof. Kewcomb's 
standard star-places, given by Mr. Tucker as an Appendix, the 
corrections to the A. G. system, printed in A. N. 3508, 3501;, 
affording material for comparing Prof. Auwers' new standard 
places with those of Prof. Nettcomb ; — 



No. of 


Lick. 






stars. 


Dec. 


Lick — Newcoiub 


, lS95*o, 


18 ... 



... 857 


6 

— o- 1 sec i 


— 0'07 


39 ... , 


. . . 74-11 


-0-27 


— 0'02 


8 .... 


, . . 68-5 


-0-33 


— o-i I 


I 


■ ■■ S4"4 


— O'Olj 


-o'33 


5 ..■■ 


41*0 


— o'33 


-o-i8 


30 - ■ ■ . 


... 36-5 


-0-24 


-0-15 


11 . . . , 


23-4 


-0-37 


— 0-09 


2S--- 


i3'6 


-o'39 


— 0'20 


54 - • ■ . 


. + 5-3 


-0-23 


-o-i8 


•17 ■■■■ 


- 5'3 


-0-23 


-0-33 


21 . . . , 


161 


— o-o6 


-0'52 


12 ... . 


26-2 


— O'OI 


-o'5i 


38 .... 


35-4 


-0-13 


-0-S6 



Of course it is impossible to say how closely the Lick observa- 
tions thus corrected actually represent Auwers' new fundamental 
places, for they are not yet published, W. G. T. 
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NOTES. 

MnroB PuicsT Xotes. — TIm foJInwing i* n continuatioa of tbs 
epfaemem or Etm (for Berlin midiiiglit}>— 





K,A. 


K. Dn^ 




h ID * 


■ 


t.... 


2 15 8 


53 Si 


5---- 


3 7 to 


S4 14 


9.... 


I 58 56 


S4 ai 


13- ■- 


I SO SI 


S4 12 


i;.... 


I 43 >» 


53 47 



TtJ.. 



S.Dtr. 





b III ■ 


O * 


Not. 21.... 


> Jfi 54 


SS 5 


as-... 


I 3> 49 


5» 10 


29.... 


I 18 23 


5' » 


Dec. 3.... 


1 36 43 


49 44 



Nov. 



The phnet is now of about ma^liide 9^, uiil il« brishtoeM 
st«adil}' iiM-m!i«s thrciugbout Xuveuabur, u il i« Ap[iracliing IxAh 
ibe Sua «uil tbu Kimb. 

8ix new plaueU have been discovered by Wolf al HcidtflherB. 

Tlie fimi Cvo mere all on the stmc {ilatc. vn:., FM, FN, FO, 
Fl', Ftj, disfovered on October >j. Tliu ta, we bcliutv, tlwbrgwt 
baul yet utade with one van of tlie [ihuloKrapbte ticU 

rii« sisili planel, FK, dtt>rov«red 011 OctolH-r 13, hut not in* 
|>robd>l]r |>ro>« (o Iw identiial with (177) Inuit. A.L. U.C 



DocBLB Stars.— In A, .V. 3668 Mr. Aitken i>ublit)i«* b wcoad 
list at 6i double stars f<;uud iniunir with ttic li-inch rcftnctw At 
Lifk. TliiK bring* biit total up to 109, Tirelvc of tbvw latter 
Star* Kro uiidor o"'5 apurl. 

Prof. Cunpbell aays Itiat otie of tlw oomponent- ' - "^ nd i* m 

npcotioscupie double. During the line of Ivn ' -i* ib« 

two coinponenta (tiaiial) weie iMrer wparainl b> ;, 

conwi{U<-iit)/ it is difUcuIt to tlecidfl ii'liit.'h u 11. ,<i« 

doobhi. 

Tup. OrKiBtTioy or EtO«, — ^Tbe work for dfrlerminntian of tho 
tmnilUx of Era* by Go.«p«rat«TO effort i« nou- in lull luiu^*. Tfa* 
Lst circular ImumI bj tlie ConnuttM givn tbo Banirrt of ai mon 
obsorvalorion who have giVMt their BdhcMOD, which oukiv ap 
more ihiui 50 ill nil. An ii-aii«t«lod in our Svptvmbvr number, Itin 
original HrbuiiH' demaixlod tliat a ac-ri(rH of oWrv»rionR. plxrtu- 
graphic or othefwae, eliould be mode iu lars" liour-angiL-s, east 
and weMt of the meridian, nitti a suppkmeniiin- •eric* about tvo 
))our8 aft«r th« lir«l cKrieA. Tlit- CoaiiuilttM? now «uop<*i llial §«, 
at thin tnuou of thi> yiitr, txul wmtli»r mujr uusx miui; g»fM in 
the obmrvnlioiis, *cvi>nil Miippii^meulary aeries abould bi' rim]p— fb 
farl; that iilmenatiuns «liuuld bo maili- w littot^ver itoHsibki. Th«y 
point out ibe dmimbillty of otntTCL-ra (akinii I'niieidnl c»m to di^ 
lemiinr llifirscn.'M-vnlues and intl- ■ >■ ' .imiiiiiit* ; 
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K«fraclar ok both being employed to t«k« plioU9piq>]Mi in the 
(orlir eT«DiD|; nnd before sunnw. with luppkroentary serios as 
BUggMted ; but tlie weatlii^r at pn^^ent lia« not allowed the pr»- 
grainrae to be carried out ia entirety oa mauy nights. 



F1SBBAJJ.S. — On Sunday o\ening. Octobsr ai, oereral brilliant 
Uteteon were Tisible, and have been described in the newspapers 
by observen in Tarioiis |)art8 o£ the ornintry. At 8* 35" there was 

ula.ifDi Scent slow-moving nietw>r. which is reft'rfi^d to by lh« 
' JMifif Mail as a '* bu^ " object and one of the bri);ht«st se«u in 
an K»);;lish sky for many a year. It was set-n at l^ondon, Stafford, 
Bristol, Bridport, Llajiriiy, Tewkesbury, C'ardilT, UillioKsburougb 
( Lincolnshire >, and many other places. From a preliminary dis- 
eussiion of the observanons, Mr. Denning find* the radiant at 
308" — 15" in Clapricornus, and tli« length 37 niiles over a point 
10 miles W.N.tt. of Hereford to 15 miles over Bridgnorth, 
Slifopsbire. I'iith 37 miles; velocity 10 miles per second. This 

obably represent* only a part, aud the best observed portion, of 
meteor's fiifibt. At g"* 30" on the same evening another large 
■netenr appeared, but tliis doea uot seem to have been so w^l 
otMcrved as that at £'' 3$". 



Tub November Mktboiis. — It seem* almost bold to say any- 

|tfiing in ilie way o[ predictica of ilte appeuancQ of tie Levuiil 
H>on'er, remernberin^ the disjippoinlmenls of last year and the 

^yMU" before; but our r^ademn^od uot be reminded of Mr. Denniuf;'s 
series of articles in this niBi^ine for the year 1897, where, in 
giving tli« probable times of appearanue of tbesbowwJnsucceastYe 
years, be stated that in this current rear 1900 we shall bsimnierRed 
in the lliickeisl part of the slruani just before stinrise im Noveuiber 
15, u'hon th« Moon will be nearlnat quarter, so that if thv ntetvon 
do strike llie KarCh then, tb« display may b<> brilliant. In saying 
Ibis it ic quite realised that the obser nations, or ruthor lack of 
ob««rvatioDs, last year point to a perturbation of tfao mt-leor orbit, 
which may have caused the main stream to paw clear or Dearly 
dear of Uie Earth's path, but our knowledge of the prcMint con- 
ditioo of things is so vague thai hope of seeing a shower need not 
be given up, The wisn observer will keep an eye on the sky from 

Itnidnit^ht to suurise during the iDoroings of November 14, 15, 

'■nd \6. 

RuLsTiox nrrwKKTt Okavitt avd TiufrsiTriiK. — A nol« Ja 
'Cut *t Ttrrt states tliat Col. von Stemeck, at the rei^uest of th« 
[Acsdeiny of Sciences of Vienna, has been making re»e«rcbea to 
Ldeternuno ultetlter there is any variation of -j with temperature, an 
bas been suggested. Tli^ ei fieri nient^, which consisted in mea- 
suring the Bitraction of gravity at the bottom of tninM of varioui 
, dvptlu, ap|)e«r so far not to indicate aiiy coDc)iuiv» raull, it 
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beinr; difRi^iilC to eliminate the effects of local temperatare. As 
oti» result of tiie experiments, Co!. Sterneck determined the 
density of the Earth, 5'52, 

The Usiversal Tisib-Ststem. — The American SeUnte a re- 
s)Kinsibl<' for the announcement, doubtieiis correct, that Spain has 
adopted Greenwich Time. The exact wording of the decree nins r 

In ftll TulnvT, miiil (Indudiru; tdrgraph), Ulrphnne, ind Btcwndiip Ki-ria 
in tbe PrninguU Biid Balmric litandj. und ja all llu miniitHul ofieo. Um 
n>ur!i. and all public warks. linio shall be reflated br tbe time of tbs 
Qrtpmricb Obwrnaiurj. cdiuiuonlj knowu as Western EuropCBn Time. 

Also the hours of the dsT are to be numbered from i to S4. 
The hour of midnight will be called 24, bat the time betweeo this 
aiid I o'clock will be designated aa o* S". o* lo", o' 59". 



Teie We4THKb rs Octobkb,— A genemllv fine month, vith a 
reuiarkahly f^mall rainfall of small amounts distributed orer maar 
days. Until ihe :4th, 0*49 inch vas measured on nine davs, but 
(luring the latter part of the month more copious fall* on fire dars 
a:tt>r the 2i;th brought the month's rainfall up to 1-^5 inch, being 
i\;o iach beloiv the average for the preceding 59 veara. Ten- 
poraiurf. as i^u^ual in an autumnal mouth, duct uat^ considerably, 
Itv'o hot days on CVlober S and q, on which the tbennometer rose 
to 7^-0 and 74^1 respectively, beini; followed within a w«ek by a 
invat fall of teDi[>eraiure. the minimum for the nxmtb, 35^6, 
iv\-iirriiii; on (he i6lh. and the ranee in the ineek amoantii^ to 
^';S''0. In the 59 preceding Octobers ibef« hare been 9 m «i i T ^J t 
i>t hic:her leraf^faiur^ than thai recorded this tnontfa, the bigtoat 
tX-tiiber teToperatnre on re<.vri being Si^^ which o tcmi e d 00 
tVtober 4. iS^^o. Tbe sunshine in ihe month asKMinted to no 
hour^ Se^ng about 15 hours in eiceaa ot ih« sircnge for the 
prewdins ten T«rs. 

Tkk RiiK-um OHXxTi.it.'tftT. — Fran pancrsf^ in the daOy 
p.-vr!» wi^ leam thai tbe huiidinf deecesed br Mr. T. O. Jackson, 
K.A~ I.'' bi>uj« iV new i«t<-sipope M the Raidiffe Ofaaerat0(7 is 
nearir fini<6#d. IV foUowitkf dk^cnrdos i$ fnm tjw OmSm 

TV twLUav i* nmbf. sJ ia ;; fw« ia mirul 'miMfn - ji ■ aram^i 
4e iW tv'vH' A-vr ni^ a u^ipf dw. kiM rv^aini Kr^ i^i ta* MtaMid 
».lii;«l 4^ iW j«ifaBa.-> •fMTF mA trxv. n* va3> raw :<> a W^k •( u 
«h4 : a! iknl *«Mkini. ^^ du hn^ a WU Mnaiw «J M^ m' - - 

b iiii>wl>H«A. •»! at»^ cto «f*i <t^«kr *xn**««, or " n«a,' •(* 

<< or UtWT. wi ■■* fKCwnmiM t* a •>«». tad tumt <unB«, 
li.O»<i d« «>w w4p.^> Jt d>r fnw Ih-Am iamt. vXxk w^ 

VRdnihe taRb«fl«. awl ahBHt nMnl. • kv* tte 1 
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reau oo * Nitid mau of cncrcito, wliirb i« jiUcri) nl n cl'plli (•( i r r«*t tulivir t.li« 
niilMW or Ilia gronnd. Tb« wcigbi of thia <>.>'ion)lv blui'ti ia (nliiimltd al nbiiiil. 
JO Iniiik. Tim Knul hnllov dome iitiii-hBLiriiioiii>tatlwtu«rriiaakrly«[>banaal 
in alinii'. »iiil ii* rilu uru ii( ilwl, TUmu oro «t tbc pr«*nt tiuin being OTnml 
witli pnfiiiT iiiHi-hft. whiiUi (•■rmi tiio iiruUaUag ruol. Tbo n bale dome nnolTea 
oMiIj' on vhiMU uiiitad bf n " liv« nng." uid ri*M to a bal|bt ol j] ftot abjre 
Uwgrguail. 

Sir Hovnrd Qrnbb is iiinking thu riaiag flour as well u the 
t«l«*ro|M). 



TiiK KoviL OunTA-ronr or BaLoicit.— It in aniiouneed that 
JI. Chnrlcs Lngrungo liii" r<■^iKnt■d the poiirinn of Astr«no<nioal 
Director of tlm Uecltr Obwrvatory, to whicli lii' niw appointed in 
ifl^d, in mcoMsion in M. Kul^r, 3n>j Iiir n--<jn()-)iioii liiu beea 
acinpt«d. iEappcnrK thiit lio iiskH lo bi- irliovi-d of hisolfice two 
ymrs ngo. and tlioiigli tin; fiovornuw-nt, lotb tn losg an officer of 
such value, s^kwl iiim to r<^roniiidfr his dcci.iioii, M. Lagrange bml 
reasons for his nt'tion which compi'll«d him to ndliero to his 
reiiupst. M. ticorge* l^cointv, Lieutenant nf Artillery, ba» been 
a])|Mintod tn succeed In in. 

Tut AuKUlCAX ' XaItU'aI, Ai.makac' — It ia nnTiounnid in tbe 
American Journal Hiiftf Ihst l:*rof. U. T, Todd, having n-nclied 
tbti age-hmir, has retired from thu l>ir<»ctor»bip of ihn U.S. 
■Nntitkat Almanac,' and that I'rof. H. J. Itrown, AstrunoinicftI 
DirouttiT of tbo UJt. Nnval Obwrvutortr, bnif undcriukcn tliv 
duties <if thooflicw. Wu regrvt to think that we hate not nnjr 
anntHinceinriit in our figi-M ol' I'rof. T<id<i'H iippointment to lb« 
otfioe. vi which, ii>di-<^l. vk had nut before hi-ard : but in anr caf« 
Ilia teiitiiR of Ihu jm^I tniist bavr ho'n of iibort. duration, fur tho 
preface to ibo X.A. for igoi. which i* dn,led 1X99 Jun», ia sttfiied 
bf I'rof. ilurknrs-:. Tlin agu-limit u applied in public oli«M 
sppeara to bavv disndi'antjigM in sorno caiu-Jt. In acrordaiico with 
liiig rvguUtion Frof. Nnwcoinb rMirod from this olBc» in April 
1897. Vt«t. Brown appears to he the third r>ceu|Miit of thv pott 
ainco Ihni time, ubilft it ia uvideat from (scti gircii in a note 
below, that I'roL Ngwooinb ia still in poasesaion of bis youlhful 
energy ni»d faculties. 

Wb bav6 rec^v«d from Messrs. Stoncbarn co|>iDa of new 
(•(lihuna of two little books by our Taluod conlribniur, Mr. W. T. 
Lynn. The tit4o of the flnt, ' .iitronomy for the Tounft.' eiiilaios 
tbo inatt«r of the hooli ; it only remains Co say ihsl tJi« m&iuier is 
excelleut, and the autlior's name is a stiflicient giiamntbr for its 
acciimcy. Uur readers uced not bo told that 3Ir. Ijynn ia an 
nulliortty on chronology, so thai tbey will not be surpmcd lliat 
thu Utl« of his other work is ■ Tbe IVntiy Cbrooolc^.' It guvs 
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ibe date* of tbo priucipal (^rt-nts of hitiary frOD Abniiun Xa the 
Boer war, uid U full vAao for Lwo hiOfpcniucft. 



Tin follouin^ paragraph is from Uie Liurartf ITenM: — 



« 



Mnara. Oondsblc will ibcmli pnitHnh ■ writ «m Jutroaimj br Mr. H. E. 
"nmiBr. r.Rii.. SaTilian Pr<i(Wu>r of AilniiwniT at Oifard li viH l« ■ 
rM>ord of ib* <faiB|t* irbtcli haid trnkta {dwe in ibe mc^liodi add MDpr •( 
utronamiffti inatrunwnu daring lb* lait quarur uf a cmtnrj. Anotbcr bt4 
on (be cnue aabjart. bat of a nwnt ilmioiaij oMan^ wUl !• a pdan- bj fa'u j 
Itulxct Ball w Um (hmbrid^ SoirocD T ' 



Thmei is ft funnv little storj- in Mr. fiurckh^ttr*! twvoiuit of I 
tlio Cliabot Oiwenaiory Kcli]>«iu EipeJilioiJ to ^il.Janl. Onwyia. iaj 
lln- TuMiotioD't «f tbe Asl. Soc. I'ae. for l)iiubi-r, IVuf. Ituirh- 
hiilUir una one (liiy uiaUn» eextaot olueri atioiis fur fiiuiiwm.tthett i 
Ilia ooluuKii asaiaiapl. who vas MMXitftiiog of a vharaeter. b4o;;j 

wiu Iryinj; to finiJ exactl? wl»«re he wu. " Fob (V La«d'« •alw' 
vrliT didn't ,vou a^k ii>e,*' said (Iw nifx^r ; " I w&t douc bun and , 
brought gp beab! You's ri^ht htnh in SUoom. I nckon jua'i 
f ooliii' mu 1 " 



Tub tJuivcnily of Oambriilg* tufl. )ko»on« muj*. eraatnlj 

Frot, S. P. Idngter, SecTvtar^ of lhft8tnilh»Mila& 111- au^li 

Director of Ibe AttrophyaiciBl ObaenntoiT at Wn elm 

doervu of Doctor of Svtcnce. Prof. LnnKlcr'* ii> 
bolooieler and the ftvrodroiue, were thus referred la . 
OnUor :— 

IrfMntni* la tpHliv. ut aiant. ititrt radio* rubros mill a1<i 
■ttaOi ]inin>i» tfupunt. iin hujtun tr>)^iri. inunti&tMi tn ' 
fitUfitttiaw NMDliiini. psulatiui prodili nl iwlrriril mdl ^ 
tiriiiii ■(■■lUnol ubwriaioduiiqi aaMin lanta airtMutn, «1«bi 
(lHiiltri«in|EtAllt«a«a>«iiialudi, — adtoul •|ii4H nl» BOriaadJn 
Iniiia nititim |tnluia fr fpalium. tOuo ailiiu itiUlnni suiuluii 
Voriiumr atiouuiik^ Inn •crtani iMin Tmliu, •4i<ai Uvnilii |>rana(ta i 
ipM iNhlNabit :— 

" JCoo uallMa luv teiim fvntr 
rmiM, b&ruM |it< lii|ujdiau xbara." 

Tnrttm ronia Ucminum impat i ia^. rttvm wrlMUum aridai^ atttua «M . 

-fOare 
ttiiati* is iMnani*. al^iw mho taaatdwa ttp|a.~ 



Fatrh Haor". the Director of (b« OMt^etown Oltamratarfl 
(1k> will be ipnii^inlM'rwl iw llie c(»i|»iW of an . tiliu rl( 

variable atart^ t» now iti Kiijlaiid. lie tititrd ',■ mvutlj 
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in company ititti Fatlicr Stras'maier, wbose penantil iKi|iiAintsncp 
i*-e wBi* eUii tomak?. M. Vallv, tbe new Dipertor at tin- TnciilitTn 
ObatrvaiorY. in also in tliis couulrv. We bdu'io tli.il Hip Ihiiid 
Gill will tttiorlly T«'tarii lo liia oSldtd duties. 

.\t( many nf our n-ad'-r^ |>ro)>abljr <Id nnt hoc lh« Anierican 
piibli^'Ation callfsl l}ii> Po}i«lar Seitnce J/on(A/y, it mav- be woll tu 
inoiitiqii ttiiil Pruf. N<:wcuiiib is wriLiriK » vi-rr i>xc«lleut spiies o£ 
articlf* ibwf'in, i-!iUi-d ■' i'bu]ilvrii on Ibc Stars,' Tbe Seplcuibitr 
number conlainrd i-baptc.n> on " Star Spm-tm " »ud tbe " ^roiiuri 
of the . 'Sun in Simcp " ; thi- oiin{i(i:r in tli.j October uuiiibt^r uas 
■• Variabb' fti.iri ' ; wirlicr (■hiijiltrii in ihi- si-rics were on lh<* umudm 
and tlio numIxT "( th" sinrs— iinrh being n ma'terly tivalii«, but 
not too Bci-nlilic on tin- subject. Wo have rrason to know tbiit 
I'rof. >"e«vomb wiiii-inpUr.-K piiblinhing a book sborllv ; [iertia{)M 
tb«M are to form part of it. 

Pbof. W. W. Campbbu. iiM been apiioinled Actjii;; lUrra-lorof 
tbe Lick OWrvalory un'il a tudw D'malur is u|i{ioiiilvd and 
aMuiuM l)itt dulio] of bt» ufEce. 

PsoF, Mk;hi:i.s(i:v, of tbp University of fliieago. lias btMii 
a«'anlt><l a Graud i'rixc at the l^ri« Exhibition for tiis Kdieloii 
Spectrascoiie. 

A pbbuui^jlkt disuussioik of the diaiuetem of Ni-|>tuiir< nml 
VnBus I* Bi>«n by Dr. See in A. X. 3663. 

TiiKRK will be an annular eclipw of tLe Sua on Norembpr 31, 
vitiblv lit tioutb Africa and Wei»t Australia. 

Tub tiDXt Mceliof; of the Royal Astronomicttl Society will talcc 
tilnoc- on Novi-mber 9: of llie UritiHh Astro nomicBl AMociatiou on 
WvUiK'Hilay, November 28. 



Frou ah OxroRD NoTK-BoClK. 

QcmLT, aJoKMt inKidiounly, tlie Opposition of Broa li«i crept 
ujion US. I'bi'n; haa bc<-n no jireliutnary i>xnt«inant such n* 
piYi-Mk-d Ih" TranvitA of Venus ; 110 pni-tisinj of olm-rtvrs and 
lit[iri>; oui of I'Xjji-dilionii to all (juarti-ra o( iliu rIoI"'. Tlit-ri- wa« 
n littU.' gutJwrinj; of juiin>no!iit-rH in I'arK aftwr tbt- A.itrncfii'huT 
CoDft^wnce lo r.ilk o«it inalliTs; a (uw circuUrM (of EbirgriMtBit 
volutf) hnro bovn »-rit out frutii Plvris; and, with nu furlbi^r 
rnbeartal, bore w" arv in Ibn thick of ilie obiicroLionN, lakiuic 
photosnipb> nii;bt and morning whenever wo ciui, and exj>M.-iiug 
to do so for i>onin four or five nioiitlitt. But it is probubie thai nu 
hMrni lias brei) ilnni by lh<t absence of roor« definite pre (Htrat ions. 
Tbd real pre|>nralt»n it tho work wbii-h baa alrvady b>reu done 
In dealing with tlw AaUoKraphic Culjiloguo, and *uvb special 

vol. xxtii. 2 1. 
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(btaila u are DeceasaiT for this worb on Bros vav toy 
i|iiiokl)r Ivarnt. fi-om the flnt few photof^ra^bs. E*«ti thv 
pnilimiunry talL at ParU has mure or less ui thi' uir; far 
•ome of the &titi(-i pntvcl ililllcultii«. notably tiiat arisluR rn>ra 
itio mpitl iiiotio[i of l-jro«, tmve iii>t Lri)ub!t<d us al all in »ctiutl 
wrwk. To bo nnguine u always risky, but I faocy we are rtn- 
bnrkiu^ oil a sucuasfut etiti'rprise. aod Ibough il baa nut brought 
rtctiially loge(Ji«r ihotie uorkiiij; iu concert, as aotai-timii happrn* 
Mitli natroiioinkal enterprises, 1 iook rouud inelaiiliurU-altj tv my 
oolloiigiiM tad aiibinit the aeDtimeat "To the good jiarallu !" 



Pxwt of this hopnfubieei ia dim to Ibe siinplicit; of which the 

SnwnnI (■("''n' ■*>(>* f^' found to he cnpsbia: and put U due to 
irUavitl (Sill. Wilhio the Uat few dais I hair been nrefuUj 
through lbi»M:< hiiKt- toIuukm which diicuiH tbi: oljoiTvatioos of 
Wtoria, Iris, and ^«pph<>; not, of roam'. throii;;h ■■Tcry figun of 
thi'ni, btil thruiiith cvevy argnnivnt and difficulty, and haw Mm yd 
with ttto dctinitt> impTvaeiona : tbu first au adtnii«tioa forth* Mlt 
ttav, and ahihly uf ul MKUvraed ia IhcM gmt «orka ; aod t^ 
woi^nd a ivnvi<,-iitin that our difBcuIli«s, whatetrr thrr tamy Uan 
out tt> Iv (aiid UP sluill no doubt find quiln pie iitr i, will oat be el 
th<> kiiHl uhtc]i have been k> ably drait uiib Id thr*v mtoMH, 
«ti., than ananna tren (MTsixMlitr in ths oh»Tvrr. Tn ipM rid «f 
tlu» puadtnn ana lumMam diflnutr i» tanly a tvlonUa gm. tad 
(itw um niplit x<itl%si >^t ourttniunliopefidl^i tweMMgfits 
wonjr over uRf^mwro diftcutliee vhen they snae^ 0« lh« olfaer 
hand, perfect honeety rr^oina raafemtea id a h— »tin» ftpfev- 
honunn Wet «e Attd a parallax ^iAtia; b«« 8**80. anj 1 trad 
Sir t^vid OOI w^l a^^pncMti tW 



4 

4 



1^4n^lfa«wwi>jr€<lhaee 11 >■■ ii I 



JkHtllUltd trip nad vhM m Mfcianail T T» k>h iW 
tw>nlT4ln<*v 4a^ on end i.nii>riM 3700 bdIm^ aad oi WSm 
iWMmTTM^abMk: V«« *m a M* «^ W ^w tka] 
wr thttt - th» etatM «4 tan ^■■w ai* kriW MMt wrt w- 




hrewt yut ini j -q^-ntalrfi 
>«Mk.n«B(tw^i 
TW toahi. «W- (W5 idl t a fc i << .»< ifc— e 
«««d AM «be 1Hk> mm» W IW M^d Irrt «{ 

■unlii I iMT (H i w i M i O l 1 1 Ji l l, te h» 
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timefttx^a il lost its niinuttvliand, but "after I boile>J her sli^ 
lold ibo houn>, and tlial was ii«nr (inoucL on a lon^ str^tcli " ; *o 
ifuE nhfa Dr. Gill rUittid I'no 'Siiriti/ anil Captain Slocuni visitwl 
lht> Cape Ob»orvatory, qoiUL' iniorust n-as manife^t^d by each in 
tbo clock of Ifie other. " IK- 'Dr. tiillj fthowed ini> the great 
iifltronoiaicai clock of the ob^eriatory. and I showed bim the riri 
clock of thQ 5/>mv. and wp went oier the subject of standard 
liiDw at »ea, and bow it was foui)d from the deck of the tiul«> 
Kloop without the lud of a floc'n. of any kind." Itut it muH not 
be siippoMd tliAt Captain >Slo(.'um did not know what accuracy 
meant : he took what must have beeu some excellent Iu>i»r 
iliHtaiicee, and when th«v did not aftr^o with his own ideas of 
where lie uos he fesHessly ituspeelQd anil /aaml an error in ilift 
iMhle of logarithms. "The tables beinp;; corrected, I sailed on 
Mitb self-reliiyR-e unshaken, and with my tin clock fast asleep.'' 
Wonderful man ! And ht) do&s not forgot to add a tribute of 
aduiimtiou for the a^lrouorucr's work in making the table* wliicb 
f{ive sucli infornuLtioii. " Tim work of the lunarian, though seldom 
(iractised iu these days of ohrariotn«tei-s. is beaulifully edifjinir. 
Mild there is nothing in the realm of uavi^tiun that lifla ones 
lieorl u(» more in adoration." Bui 1 eould po on quoting for a 
long lime; tlie ttct is, ttveryonu should gel the hook* for them- 
Hflves, and at l«wt (■»*ry uhseriiilory library should poMesa it, 1 
i-aii, however, soiri'ily r^^iat one more little nxtract, about the man 
who dre<v a lur^ <:oiiiut uu tU' i^idc of bis aho[i and liuug out llie 
Man: — "This <Aicked uorld will he deatroyed hy a comet! Thi- 
owuef of this store is ihorefore bound to sell out at any price and 
avoid tlie catastroplie," 



Tub above-mentioned miepriut in the table of loptrithms remind" 
nwof airalber lillle story. There is a certain Dr. Falb who u>nk«iM 
prediclions of uealher, and ou oue ocuoHion the weather supoiutvdty 
rvfu^ed lo follow the rourao laid down for it iliat it Mas neoeMsry 
to tiud aome e5cu»e. Accordingly we read in one of the daily 

impera iieit moruiu^ that " Herr Fitlh hud made on error in hit 
OKtrilhm." And doubilet't llerr Kiilh accordingly, like Cautniii 
.'jlocuni, " Mited on uilh ttelf- reliance uu^liakeii," though the «oake 
to tlie vunlideuce of othen would he different lu the two case«. 



Talkiks of u-eal her- prophets, I have been expectiDR for nearly 
tuoyean to bear of some sensatiuii cutisequent upun the arrital 
of ofie who left Eiiglatid for tlu! States in January ■S99. lie 
tried for some time to ^l a» audiencv in England, but at Inst 
ohljiiued »uum' odvii'e. ■' I am advixod," he wrote on Jannnry 5, 
" to try to gain attention to my inet«orologioal views in the United 
Slates." r wonder wlm gave tbat rather telfiah adrin*? and 
whether he would be touched by ruoding tho following raibor 

* ■ SilliHit Alone Aroiied the WorUL' By Oaplaia J«^iu Slotwin. 
l)MH{««a Lvir, lyoo. 
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patbfilic •entenc« from the sanifr letter f "If I should have 
nniinur of lunkiiif; kuowo some of ibo fiiDdameiilal ls«s 
metoorali^ iit present not undOT«(ood, iheiv ii no donbt m^ 
frvlloit'-rnii airy men will be bonefilti^d, nnd thc^v nil] be able to sar| 
in Kowl J'lti't, that 1 led mv coundy for mycoanln's good." i^x«J 
inanl Wbiit a lire of eounnual dlsnppoiutmoni tli« paradoi* 
]t»d» '. And vut it does not do to be gcD'lo with tbem : «i teatt 
only prolongs th» btuioees, with thu sami- iaevitable lerminatioa. 

C'i>NCEii!>i>'a the new Litle Gini'rah of AstroDoiaers and Ob- 
•crvatorii'-*, M. Laixaatpr asks me to say tbat he is sperially 
devironH of having thi- geoRKtpbiGaJ co-ordinates of any oo 
torip* ubicb have H|)nin;{ into existence in the last tea fean.i 
who*f iiuflitiorw have been redetermined. Also the titlee of 
liuhlioaliona, impeitiiilly tliOKewith a Muall circulation. Aud 
information na to ohangei iu the jierno'iHel of obserratorieA trouia 
rtf mmrw, be welcome. With llie view of troubliu}* hia corr 
■[Hindetits iM litlle as posKihle, M. Lancanter remarka that ■ 
luttltard to liiin (M. A. Tjinca^ter. Diiweleiir du Service mi'lror»- 
Ingiiiue d« liulj^iqiie, irtt-le, Iti-i);iiini ) Is all that iji iiece««arf ; and 
sm tilt! work is f«r the tienpral beueflc. he Hopes for the miM 
i:ordial co-iifmration a» on former ittrciuiionN — a hope uhieb will be 
eenrnlty shared. 



Th» following Roundel to a '■ non-smoking ArtroriomiT 
taken fnim a ddif^litful litllc liuok uilk'tl * La fianln Yi-rlNi, uTitt 
hv William T^ f^hmninker,' * tietit uie hy an Amoricnn frie 
The illnntriouii initialH 0. W. H. will remlilj bo ivcogitB 
Tburi- nrw wcvoral of lhi-_ii- jiretty little fxn'ms in praicc of " ih 
weed" which I Nlmnld like to quote, hut T (car Ihcr have nj 
Mtronomical excuiH-. 

Miootian KoUKDEI.a. 

I. — Urania and Eater pt. 
Tu n uon-KiDobiiig Atfrouomer : O, W. R. 

Eicuao mu. Hill— tbal you don't imoke 1 koonr, 

But. r™ilT. I mr pippniust frvquonl 8!!; 
Am) if in air a ropioiii cIdu^ 1 blav, 
KitUHO II it^ Hi II. 

Your Miitn. thiiT tiOKn In fiirth(i«l pliuMI, will 
K(i Kiuukif ubuul lirr [wlh iiLher«at ttn'CiW'— 

Vnuiis'i uuM [obneui teaiil bmoki ill : 

But mine t. bIio Iovm tbii «ncil()' orb bolow, 

Uv pipe (lidlBiiii not, hdp* nie 10 diitil 
Done pouf from iU fntiinint tamv, and m 
Kioiue iHO, Hill. 

* Bofliui. U.S. Copeload and Jinj, 6) Oomliill : iXijII. 

t Riiiarjw. or Eutai^*. fmni th« HrMtnN* of hpr kinging. Soto* «U 
Tibiiuo*. bcca-iw, ui'coKllng to Uivtu. ilie prcndNt 0(«r pipca. — ' 
PtttUktim. 
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MEETINO OF TUE ROYAL ASTRONOMICAL SOCIBTT. 

Fridajr, tijoo Nof^mber 9. 

Mr. K B. KxoBBL, Prtti-lent, in lh» Chwr. 

SterHniia : H. F. Nbwall, M.A., and F. W. Dibon, M.A. 

TsB Minutea of the prevtoiia Meetio;; were i«ad and conlirmed. 

Mr. Ifi/ton. One hundred iind eighty-eight pre'«c^Dl« have been 
rewiTed since Ihe la»I Meeting. Among the birakfl there will be 
found: — Volume ii. of the Into I'rof. J. C. Ad&ms's RcieatiSc 
Paper*, prefcnted by the Adftm* Mi-moridl Commttlee; Part ii. of 
I'rof . Andrti's 'Traits' d'Aotronomio Stellain-,' pn^^ontwl by the 
Author ; Uromngen Xstronomical lAhontory I'ubli cation h, N'os. 
i-j. by Prof. Kspt«yn and Mr. W, de Sitii-r; 3 roluioc of the 
Astroiiotnische GcselNchnft Oninlogiii-, IjpipripZonc I.; American 
>'»ntic-il AlniftDiic I'.ipeni, ro!. r, pnrti 1. i, and vol. viii. part 1 ; 
mIso a copy of Mr, >(nunder'ii book 011 the Kojal Ohwrtatory, 

*Gr«enwicii, un -senteid by th" piit)li«hon>, 
AmoiDg pnotogmpha and drawingi nre 70 •niargementa on 
paper of Aatrocniphic Chart plattvt. tahon at the Oheerva- 
lorieii of Paria, Algiera, Hnn Fernando, and Toulouao ; Fatcimie 4 
of ike ' Atlw Photogmphititio <le la Lunv,' from thv Pans Oh- 
HnratoTT ! a collection of utronomirnl dniving* made by onr 
Iste Fvtiov, Mr. N. K Rr^en, preventixt br Mim Oreen: ■ 
porlrait of the lat« Prof. Kocler, from Ih'i i.iok UbMrtatory ; 
Prof. J). V. Todd sendx a photograph of tbo Transit of Venu*, 
1881, and al»o a pii?turo of inRtnimenta nsod for cclipae obser- 
K rations. We htif ul«o recoivi-d preients relating to the lato 
HroUpao from >fr. Xe-.ibegin, Mr. C. Biirrkhaltor, and Prof. Young. 
Hof rrinc^'on. I>r. Downing lias kindly sent a puhlimtinn of Ihs 
BDataria Xatiinl iUaiwy Itoriety, giving information uiefol to 
observing parties for the wlipse of 1901 May. 

rQU ixiii. Sh 
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We have also )iad piv»-uted to u* a small eqiialonalljr-tDCHmi 
Idcwope, fonoerlv Ix-loiigitig u> Mr, B, T. Moore. 

A vot« of OiaiikH n'Ks (K«;i>r(lMl to tbe dooora. 

3fr. Crommrlin | priKuMitiufc a [iii|iitrou llieeclipM diantelvr of IW 
Mood). Bxiimntici! Imli nhnwn, Wli in 1S98 and 1900, iknt the 
rompuled totality in aolur i>di|ia«a ia too long. It tcmn* lo m* 
nrobable dial this in cauvd by ihe pvat irregukriliM i» tk« 
aIood's limb. Ttie valu-r^of Uio M-tiu-dian)el«r a««d iiith<^ Xattiati 
AlmaiMic for OGlipws atid t>ci:uUalioiiii, 15' 3i"'6s. w»s d«luc«l Iw 
Dr. Ludvij; Slrui« (roiu Dutiwruux occultations during lu 
cdipBM. Tlii& tbi^ri'diru n<iiiM Ixt tbe avenge a^iui-diai»«i 
taking as a alaudanl llit! Icvrl iiiliirmcdiale between tho higl 
mountains and tb«- dn-pviil rxllvj-s ; but aaee tb<> Sun U 
toiallv eclipsed so long aa any portion is tUible" throngh a In. 
ralloT, the rvally fff«i-liiv Htnu-dianielvT for proJuciiig totali! 
■botJd only be tvvkoiMid lo tbe Unl of tbe decpesl vallc'r. Tl 
migbt well' uakfi U sotao o"-^ Wnf. uhicfa uould »gnv with t 
valn« 15' it"•^6, used by tho American I^pbemeris. I KUgf* 
that ibe Xanliail Almanac should use this or even a rligfatlj 
nulltr talu;- fur the predtvtiioa of totalis. It ia curious thai m 
tlie American Ephenwris for 1901 tbe value of Uip ^eini-diaiMttr 
used for eetijMes and occultatioais ia 15' Jt'^SS- The ado^tiou of 
this raliie for edipeea seeuis to me to be a r«tn<gr»de eoane. 

.l/r. Sinfully. I am not aore that I beard the figure correctly: 
did Mr. (^rommelin say o*'9 ? 

Jfr. C'viumflm. o"'9 is tli« diffcrvnm betwMO tlio tadu. 

Xr. S'af'^tt. About n lat d«ptli woakl that coiTVf|>uDd te? 

Jfr. CVoinmWiM. 5000 fvH. 

Mr. Kirrthfl. 1 sbuutd like to call altoution to tbr (i^et Itiat 
ny statiou at Pont MuafrAti tbo mouolaiiit on tho limK I birlmi 
irvrn about .(5,000 fe^'t in ahitudo, and Ihr Sun was shini: 
through a »ery dwp talloy. It muni havo (>«■« nn -\t 
deep valloy in thom> mountains : whether it wi 
oecnltatimi valun of ihv nidioit I eaanot My. I> if ^ --'^ '■■• 

trj anil iileniiCy iWt fjioI. 

Mr. Pf<<n. Thai iliow* theri- an- pobiU where th<tre art> dwv 
rtV 'Ir.CroiaUM'liii ' "n* at«de«pTalIvy«a]] rotind 

tl)<- - ho M<ion, a»ii I ) i,<- winild be risibte. 

Mr. K^inilU-.U'tmt. Thoaw who tiar» sera Prof. Bama^> 
|i|ioii>.-nt<<i^ ..f itin pn^uiiiiracie* and nctwa will ^rea wfth Mr. 
(><| irks. ThoMi who han not aeea tben will 4a 

w«l; .. i..-;;i in omnocttm with tlus ■'-'"r 

Mr. i^tmht-t. I (houM \ik* to ntol ipr^isaion 

ohaeni'n a* • ■ "■■'- "-lu It sMtts l.. 

(|i»iistiim. 1 I sinrk «b«a I *a 

i>rli|ian and s' '' ~* i:al that ttoy ar.ui-- 

ami tisii M^ .'.'v«l to. It aeasa ' 

n*tC<ud <' '^1" ''<!iar nustntaint ar^ • > >-i. 

•rrasulm i« w-ita4M(ul sywatry in *)ia[w aad tt|eL 
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.Vr. ifattn^*r. 1 do nut qnit« Nj'iiiiiiithii« vith Kir. Cliniaben'a 
view. All thi-v ii[i|M-artK] ta mo in tht* In.it cclipiMi I did not MM) 
JtOTttiing ubuut lli<! pliT^tKiQic^non t» (-jtiisc inc lo cull into qtmtioa 
the unuiil <-:(ptatuiliuii tliat thvjr nre duo lo im^laritiM on thv 
tiiifiit'i stirlnct'. 

Jtn; 0. ft. f. I)avu«. 1 inny tiictntiori tliiit I hmvc nwiii one 
irreKulurilr on the MonnV limb uiitlnr ritrnordiunrv circuintilaocMi 
aud lliai UTW ihiriitg the oi-cuitAtion of Unluni. 1 «ow it u it f^ 
Acruan thti |>lniict mo*t distinctly. 

C'apl. yMt. OF eourw tbem lUX! iiiolnLnil tnniintKin*. I bave 
lyseUnoiit-i'doccuIlAi ions of "tar* u-IiioIidi<ap[irArcd 1111(1 resppeored, 
tad llu^n nic^in uctnt out. It intut hnxv. bL't'n a mouriUiin of largo 
mse lo mimli n Nlnr snd then allow it to be ton agaiD. It teems 
to Bit) tlist tha r<l^t> of tbc Biloon cannot l>i> m tho odgC' of a drel"! 
A Ftilti'i'. But it iniwl bo rwnomborwl thnt no are not looking 
on a xurfncv>, but on a xjiIktc, and the moiiolaiti woiil<l interfere 
•rilli the Tnllijy. 

3%« I'rm'lfiit. In regnrd M Mr. Clininbvni*9i rfmarko, wKioh aro 
retl u'orthy of ci>ti.'<id<.'mtiiin, ih to Bnily'.-i liraifn not being ex- 
•laim-d liy !hp t-xtstimw of lunnr vnl!ny*, it m""* b<? ronicnib«rc<l 
^t it nt-nl* a vait number of oboiMTntions to lettlo a point of 
|1«1 <!>'■? H{>t ion. 

Mr. Wr^rij th"n rxhibitci] on the »cn*n *«veral photograplu t^ 
"tof. BurckhnlUT, ami wJd thai thojw i)h<rf,a^:niphii «i-x>ni«l to ba 
if very Rrtnt proniiH! b(>cnuM< of the umotint of detail tbnt vm 
fbowD, To hiH thinking tlit? appcarauiw Ihut was given by lh(«e 
iioUirM,and llioM-BM-nl>y Ihouvu nt-re ntrikini^ty nlmibr, although 
) the lntli>r cam? thire wai n»t no mucli ilutail, 
Itr. Am.(«. Can yog tell un how tie worked thi- ihutter? 
Mr. Walty ihva dtincnbod on the blodiboiin] liow lti« fbutbir 

vorhitd. 
The IWiidtnt. Then U a V1.T7 remarkable result gained bj 
lew roi'chunitsl contriranetti which will be of K^tt adiant«M to 
lOM who will uhwrvc Inter i^cliiwes, and Jl sceiDS to ma to bo n 
noM vnlunbki ronlrthutiun to llio 8ociel}'. 

Mr. Srioait tluin n;ad a paper br Dr. Itaae llaltrtt on tho 
iiapiHMranot uf ntnr-iniogw tnm photOKmphic film», and tho!r 
rry by a chi-nii<-al prua-si. Dr. Roberta had alatvd thai by a 
^knl prw'i-n.i it vox ixMHtblo to secure the reapjx^iiraTiM- of 
iV ihat had di.inppcuri'd Irom tlw nholognipbiL- llliii, but thta 
it^mr-nl woa r^fived «'ith soiu-- di»ibt OT SirWilliain Oookta.nho 
jd tha^ be woukl Iir willinii: to try an eiperiTii'nt if Dr. Itobvrts 
itid M^nd him a negntive, uliicti Dr. HotM.-rt« gbdly did. The 
gativi'H wi'K tftit, and in a xhort time they were njtuncd to 
liolxTta, and it wa* found that the iina^a bod l)een K«tored 
to view ,tH distinetly n.i th«y were after ibcir negutivva were lirst 
de«elo|>e>l, shou-ing, th<-nrf<>fv, tlint the eiperioient Iwd MiL-o-wted 
adminildy. Dr. KoU'rin garx in the |>aprr tlte foramU and the 
jt ocw adopteil by Sir Wui. Crookea. Jt practicallv tame to tbis, 
■ 2h3 
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Ur. Nemll Mud, that tho pkt«« ««rc nenlevelopMl. iwdnrnd. 
n^whed, and 6i»Ily drained on blotting- paper uid lUovnl to 
dn'. It VM A moet iioportnnt metboil of dealtng nitfa ■ difficutir 
wwch Dr. Boberti Und pointed out. Tiu^ fsdiuK "i a negstivs was 
a SMioiu thing, bxcftiiHt it fmiuiMilJf )u|)|)eiii>(l tliat in an otwef' 
fstory nrgativcH urto ooUoctM more tguiekly tli&n ther could b» 
dpalt n-ith. Ilo himwlf bnd platc« that were twelve moatfae oldf 
but fortuoatclv ho hod been grvatljr (avoured m Car. T1i« *%%te~ 
meat by ^r fV'ni. Oooln* that wMliing (be i>lat«* mrj w«ll wa» 
neoiMwarjr, wm confinnat(n7 of tlie ■tatvmeut made b; U. Lumian 
hut mtHUDor in Vtain. 

The PrttiiUttl. Thi* point in cinn of vmt great iuiereat, bui "'■ 
aocml nf thw proccxii for n-ettoriiiu the iinaKU hi-n* i* manlt '',■• 
procoMi of toning, u-hieh in Iho tinal iiti'[) usually lokeo in natonng 
an imn^ thnt m fniiil to vii:w. 

Mr. Man- then oxhilnt^d a xriiM of Hli4t<-j^ aei»Dipani4M) by 
noti'M, of Prt>f. D. P. TocIiI'm aiiporatua fur olxtiTving total v4^ipna> 
Tkf l^xuloit. It i» a little difficult to fuUuu- tin- applicatioo 
of »omc of thp parts, ptctnint of which liaro Uh-ii tlironn upon Ifap 
MTwn ; but tro know I'rof. Todd'» oxpnricnop in c«li|»i- work, and 
vm ue indebted to !tilr. Maw for having given u« tbi* dmcripttoii 
this erening. 

Mr. StiDitn then read a l»[wr on Iho rariabV relodi; of 
a EVnei. Tbe spectrum of thi* star was photograplMd with » 
four-prism spectroscofw, giving wij larK*' diipt^raion, nnd t 
plate* vne mnunred mtli an instruini-iit iu which one rrvolutii 
of th« microroel<!r convaponda to 40 kik>ni«tn» per aeoond. Tl 
paper Kitivi n table Nunimarixing tlie roMiIta of tlio meuurviarn 
made by mjaelf and my assistant. Mr. A. W. (iaati.-ber. Tbs(* 
aeema to be a aystematic differ«nc« o[ tbe order of ebont 1 kil»- 
metiee per second between oar results, but the diCferenoe doos DM 
affect the broad beta oetahlislicd a« a m bole, tlx obaensliaai^ 
whidi extaod ovor a period of 50 days, taggOKt a utnod of 
4-2 daye, and I show a diagram witb tbe obaerfotsonft nJl rhniwn 
in the usual way into oue period. Vou will sco that thoj fall un 
the defending branch of ibi* curve with eitraordinary uccurac; 
Tbi* imniedialely arauMm Huapinon. For when, as in i)i« prv 
oaae, the rani^ of velocity is amall, vix. from +8 to —4, 
an> many pitfalls in ehooains a abort period. This ia 
i>xemp)ified by the fact that I Bod at the taal nHMwmt itiai _ 
podod of about 16-8 days will fit Ibe obierrations if the Dr!>>i u of 
oomideiable eeoentricily : but tbe material at my diapuaal ia m 
Bvttdant to decide between tbe two allemattTes aii||iiaaliiil. 
ptotadaia in i8S$ the velocity otioervod was to )< ' ' 
second, and Profesaor ('ampb^U givM result*) uf t 
lions in \$^6-iB^,\u., -I'o, —f&, — 3'5. — i*i. .M r. ;i.l.i. 
is rHqiiirvd. and it should be Kat)ier«d in a short [Hiu^i . Ui^t 
i.>iiiibridgD tn November ise bare not an atmospbera in ishich lio* 
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««■ readily get photographs of a I'ereH. when the light kas to 
pass tJirougb 33 inches of glass. 

Thd Pfftidftd. Mas i'rof. Vogd innd« «nv other observations 
of the BUr ? 

Mr. HfwaH, Not that I know oi. It happens that the two 
Potfldam ubMrratJons ar« taken in aa interval of less tlmn 5 days. 

i/i*. Thackmt^. May 1 aak what is the probable error of one of 
tbeee detenni nations ? 

Mr. JiiK-all. >jtch one of the detemiinstions I have givou is 
derived fnini about ek-ven lines in Ihe spectruu), and 1 aiu not 
able to iitatt!, without referrint; I'O my Dote-book, nhal the 
aumi'Hcat valiic of the probable error is, but I came away with the 
idea Ihat I might trust niy determinations to > kiloiuetres por 
second. I may sny that I recall a case ii) nhich a plate was 
measured twtco by the sjime observer, and the velocities deduced 
weve 3'7 and ^'o from the aaiue platv : but as to the statement of 
probaliln error, I cannot say auytiiing definite without reference to 
my Dot4vbook *. 

/Vo/. Tvrntr. I remember wlien Dr. CJill came back from 
Potsdam after raeing th^ photusrapliic measures of velocity in tlio 
]!□« of sight, he was so entliuaiaiitic about I'rof. Vo^l's uicasurcM 
that h« said ve should aooii l>e de'.erii:ining the solar parallax from 
nich determinations. Ai that time 1 was sceptical, but one is 
ntber inclined to that bi-lief now ^vli^n one sees such result* on 
these. ] think we «ljuiild ht- pn-pai-ed lo admit tti<^ poi^ibility that 
tliA solar parallax miglit be determined in that way wore it not for 
0D« fact, and that is that no slar will stand still long cuoiigh to 
enable the Karth's orbit retocity to be ineasured with nofcruooe 
toH. 

The PrerUtml. The Meeting this erening is honoured by tbe 
presence of M. Valle, tlie Director of the Observatory of Tacubaya, 
Mexico. 1 will ask him to say a few words to Ihe Sucitrty. 

.V. VaOi described lo the Society in detail the initrumental 
e<|DHKnent and uurk that is beioi; done at his observatonr. 

2m« PrtM'Unt. I am sure 1 sliall be expressing your ttxilinK* >a 
according M. Vall^ our hearty thanks for his interesting address. 
We hope he will be successful in securing the data for the Astro* 
graphic Clurt Hork which he is now underloking, as ho baa 
SDOceeded in On* other work he has told us of. 

Mr. Btllamy slioued photognpbfl taken at tho Oxford ITui- 
veraity UKtvrvalory of 'he planet Eros as it passed a nnall star. 
Bd^ plate was exposed to tbe sky lli-e times, a small displnonment 



■ Tbe only Mtistuctory way of arrirlnH Kt » probable arrar In Ihav 
would be lo dedu« it from miuif phalogrmph* of a lUr «ha« TplwCy is 
tunaUni. Tlie ool; m» 1 an at prramt g-xn i» cli&t of a Oan» lI<nDri*| 
time srpimte daUnninaticiit* of the velueity gin tho revitl* — J'o, — 1'9, — i']. 
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being giien to the t«-tc8cape betveeo tbe enontrcf- Tbe de- 
Teloped pinto lfiereror«> showed Iit« iiDiigc<« of lite ntur in & Uoe. 
ud ltw> pbnDl appeanxl in a different poiitioa raiktirr to Mch 
of these fits images. Though lh« [>liu>et approiclied voc}' oloM it 
did O^ oci^utt t)i« star at aiiy time. 

Figures iUustnting tie accuraor >A. \hu measoras of EnM ven 
•Iwwn on the screen. 

TV yl*(ro«ww/^r Btyol. 1 have been Tery interested to mw tbe 
rwalu obtained at Oxford. It m^bt be of intenut to «liow ooe 
or tn-o plates vbicb bave been taken at Grc-^nwirfa. (K rourv, 
ve have al»o been worliing upon tbis anbjecl of Km>. I liart- ni]^ 
drawn up taij formal uot« about the obeenatiooA which ha 
made because we are in the middle of the wort, but phaloj 
of Ero*. hare bwrn taken at e«ery opportunity at Qpecnwi 
July iSth and ouuarda with tbe ThompWD >6-inrh pijimlnrbl 
nilh the Aetrographic equatorial- We baveobtaun -.^V* 

eaal of the meridian, un tht^ lueridian, and veet ft ijiui 

on eif^bteeu nij^ht^ rii. : — 47 with tbe Thompson equatorrul and 
51 with tbe AMro^pbic, fLantem slides made from >oiiie of 
these were shown.] I think there <*ill not be any difficaltr fnun 
tbe motion of Bro» duriu}; tbe abort lime uliicb is re']UimJ fur tb^^ 
exposure. Besides tlie four eiposnres of j" and 4" giTwi ^^H 
shown here, a fifth supplementary' eipoaure of i" has hwm p*^^* 
for orientation, and we find tie rMults salisfaclory. TIk' pboio- 
gnph^ taken with tbe Tboiupron are on double tbe »cnle, th<' cb»e( 
advantage of which ii> in tbe lines of tbe r^seao. Tiiir cutx-JuxioA 
thai we bavo oomo to is thai tb^re w noi much Koii«-d bv t< 
incr(«wd nporltiro of the ThompKon in tliis vork, thai ibe ihii 
error will not conm in the mMsuh-meni of the lini*" nl th>- n^aMi 
Init in m'lD.uHiig (he imnge of tb<- plnoet 1 and u» bnvc not foui: 
that the imaL'K, ulien miu^tlied to the same ■rnli'. n appn-<-iabt]r 
bettor with tlu- 'rhomiiMii i6-!och rerroclor than wiib ih" ty 
inch, and pnictinlly tite same exposure ts reiiuin-d in ibe 1« 

GUM". 

l*nf. Turner. Allow me to say a word. Aftrr ihv x-ty frank 
odmiiMon of th<i AKlnmotner Ko^al it is n i*ry gml poiii(i<n to 
know tiiat u w ho hftve not got a 36-tnch mi do U good norh 
with a it-iiK'h. 

Th* iytMitlfnl, Tbe latest novelty in aslronuiiiii-nl nbofTiitia 
ii lie ■piili<«tion of tbe btograpb Ui soUr r"!-- - -f.il 
fortniialo in luiiiiK »"i'h w thi» weniiii; thi> f^ 
&Iwkulyne, who will bu bind enough to show n- <■ >>-v>^j 
iMult o( tbi< DoUr ■•ftipon of May last. I iiiHlp .Mr. MuIm)] 
favour lis with some fxphuiiUion of his apparatus. MhI to ah 
the rv.*ult*. 

JIfr. iliulilviu. Ttw nrat lui ' ' i ^ will be - it 
pbi>l<Mr»ph i* dflo to toe nir of the ' 

nod this vM duo to my not bem^ aliln 10 Rot Ibu iiuinnaont 
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nifficMatlf rigid at ib« time the i»boCoftrsfttis were being taken. 
I)ariD|; totalilv 1 obtained 300 pictures, eauli of which hud nboiii 
ooe-Sflii of s MMiid espovurc, ao that tli« iaterval of tinw from 
ttw beginmug of one niid llie begiiiniDi; o( tiw in^xt vxpouire niuc 
•» inBmt«)y email that th-< ligtil mas lianllv cut uff m all. 

Mr. M&vkelyiM! tliou 9)l0\^<?d \bii renilttt obtainud. 

At the n.*qtn>Bl of Prof. Tuninr tb» piotnrw 'n«r« sboMD again, 
with tbe strip of film rerttrsed, lu Ihat tlie end of the eclipea vt* 
■Mn first. 

jT^ Pft$iiienL 1 am sure 1 can ooni^tulatu Piof. BlAskelynv 
on Uh? aingulurly ingot lioii-t at><i iiit«n»>tin|j; oxtiibiliou hit has pat 
before lu. Il in tbo lirst timu wd bnvo se«o anylliioK of the sort, 
and we ara much intontsltid. Wo jthall look forward to tbe time 
when Sir. Jla»lii'lyin! hiw jierfcclinl hin iimtrumi^ril, and wo axj 
RM>ftn eclipati of tbi- Suit witlimit all thnfipcfiiwand anauyaaoe of 
mnJiin^ such jouniitya m wu bavi; to at pr(uaent. Wa tbaok him 
for tb« tituaautv III' liM givoa tu lliia m-Mii»i;. 

Tht Pn^fUnl. Tlio n«xt boainew* »<: haro to du is to ballot for 
new Fellott-n. 1 tlofire to remind Follows that (here is an obli^Ea- 
tioa ou lli<-iu to tAki! {mrl in tlii* bitllat. It is their duty to do 
what lliry tun Iw i^nsiim tiic i>li?i;tioii of caiulidati'!! whose worth 
will enricJi ibc ranlt* of oiir Swinty. At lhi> same time they 
should ttti-rciK! Komc ilLtmminntiuii. >» that lui iiodacirablff c&ndi- 
dato should Ik- cI'ipfHl. Thr- Byi?-ljiw stati-a that no election 
fliiall lakij plai'' vritliutit then; niiall bi; twrlvi^ Kdlows preaenU 
That evi(leultyi'«>tttKiii)iIatB.'i that at lea»t ti«elvL- I'Vllows would taho 
part ill the liallot. I huve hxl nearly tueliv ymra* experi<<nco on 
this plni^onii, and I am sorry to tiay I liave ne<er ru^n tliis duty 
neglected so seriouMly aa il woa at the Inst Meetiuij. it should 
n0T«r b« ill the ;i<iwor of a Mingle Fellow t^i M<eiire the rejection 
of » candid'ito, and I f(«l it U my dtity lo make llie«*> rf-niarks 
aod lo iiiiite Fellows to lake [ntrt in tUia election of candidntw. 

Tbe following papera were annmini'ed and partly read i — 

//. A. l/oiPt, " ObsrrvatioQa of Xebutip mode at the Cbamberliu 
Ob««rratary, Colorado." 

& M. Anbiniaiii, " On tbe Appoaranca of Siaturo's Ot«pe Bug 
tB 1900." 

J. aitdhia. - Obaprrationa of Jupiter and his S*teUit«e at 
Mr. Cro^sley's Ob*!mitorj', 1899-1900." 

P. P. L'awitu>«rth. " i*hotographio Mwaurea of the Sing 
Nebula iti Lyra." 

A. V, H, CiViuatttiH. " EplwBiflru for Physical Obacmtiona of 
ihti Moon for 1901." 

A. C, 1). Cfvmmttin. "Noto OH the Moon's Kclipw Db- 
nwMr." 
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Aw. S. J, yoAn«oM. *' Oocultation of StUun, 1900 S«ptem- 

Itaac SobttU. "On t3ie OiiappeaiaDCP from Fhoto«nipluc 
Films of Star Images, and tli«tr KeooTery hy a (.liemical ProoMS." 

litv. C. D. P. Ikma, " Note ou the Total Eclipw of U10 Sim. 
1900 May i8, observed at Algiw-s." 

lioifal Obvervatoiy, Orttnwich. " Micrometric Meuora of the 
Diameter of Neptune and Salollite ina<Ie with tlie tS-incfa B^ 
f»«tor." 

P. A. BrUamij. " Photographic Observations of Etob : a eloae 
Appnacb to s itQiall Star." 

h. p. yrvjall. " On the Variable Velocity of a Peraei." 

J. L. B. Oretffr. " Corrections to the Anuagb Catalogtw tor 

1840" 

Radeliffe OfutnialOry, Oxford, " OocuItatioD of Saturn, 1900 
June 13 and Si'pl«inbM- J." 

Royat Ohtervatt/ru, Ortmn'lrh. " Mean Areas and Ilelio^raphie 
I^tudetof SiiR-npotit iu tlie Tiuir 1S99, deduced from Photoenpka 
tnltcD at Or«enwicn, at Dehra Dun (India), and iu Uaurittiu?' 

Tti(! follutv'ing getitlemen were elected Petlows of the Society ; 

A. H. Bairer, B.A., aft C^utley Avenue, CUpbani ComnMo,] 
6.W. 

W. If. Cdtffrave, UtUe Tew, Enstone, Oiford. 

Comt* Mertdylh dt Mimntmt, Littlecot. WorUiiog, itusaez. 

The following Oaodidates iT«re proposed for election m Firfloirtj 
of the Society :— 

Ohaa, Aiilwni/, JiiQ., M.Iiifit.C.B^ CWlla 1045, Bui'noe Aiiwi 
(proposed by Sir H. », Ball). 

B. A. Barnard, 8upt. TriKonomelriml Survey. Oeylon (propotvd 
by Cap!. Moledworth). 

A. X. G. Cimjihtll. I.C.8.. AftNialant Collector and MogiatnU^j 
Board of Keveiiu<^, MadrsH i propokcd by Sir R. S. Ball). 

CA(i*. IkifitUon, llorul Ohdi'natory, Oreeiiwieh, 41 Park Strert. 
Oreeuwich, S.E. (proposed by W. H. M. Chrl»tie). 

P. 0. Dumat, Advocate, Johanuosbun, 8. .Africa (propowil hf 
E. Nerill). 

A. T, Flaw, M.A., Natigalivn School, Choiprl Houm, W«I( 
South iflhirlda (proposed by Thoioos Lewis). 

Wttlttr Ut-ith, M.A., Redcolt, Cobham, Surrey (proposed br 
J. W. L. Olaisbw). 

/. 6. W. Ilrrithtl, B.A., St. John's Oallegft Ctaiubrid^ an>l 
Ijiwn Cplon, UriteiMore, O.ifopd (proposed by Sir R, S. BallV 

Capt. J. ir. Martyr, The OIrn, South Kuid, Koiwt Hill, ^R.\ 
(propuaeil l)v CWi'I. C. Hepirorlh ). 

A. £. .l/oorr. B.A.. B.S<r., T-Mturerin Mathotnatics and Phynctl 
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Scioim, St John's CoUe}^, Battersot, S.W. (proposed hj h. 
fowliT). 

J. X. J\aram, Ottwiiff Nautial Academy, 47 8t, Marf Stroet, 
Ouxliff (projioiied by Arthur Mee). 

T, iS. .Yu/AdW/ni*, BA;,, 375 Bridgnum Street, Bolton (pr<>- 
poMd by A. Fowlw). 

RiAard ir<<I/i>r<i,TtiorDfield Villa, Goa(ortli,n«ar Newoaatlo-on- 
Tyoc (|)rv|ioMHl by C. Uutdiiuaon). 



THE BRITISH ASTRONOMICAL ASSOCIATION. 

Tbb renih Annual General Mcc-ting oE the British AflCronninical 
Ajsociation n-as hold on Wrdnesda^, October 31, at Sioo College, 
Victoria Bmbankmenl, Mr, W. U. Mttw (tho I'tveident) in the 
Chair. 

The narnee of nineteen andidatee for membership were read 
ftud pAMed for auiponsion, and the election by tbu Oouncil of Dine 
new Members wiu confirmed. 

Tlie Mrutineera of tho ballot (Me«!(rs. E. Holmes, J. J. Vecey, 
and L. B. Tappenden) reporlvd the olcclion of tbe following 
Officers and Member» of tbe Couni-il for the ensuing session : — 
PrmdmX: Mr. 0. M. Seabroke. yiee-l'rtndmt^: Oapt. Noble, 
Dr. Isaac Kobert*. Jlrs. Walter Moundor, and Mr. W. Bcbooling. 
Trtaturtr : Mr. W, II. Miiw. ikoirlitritt : Memini. .1. 0. Potrio 
and A. 0. CpcmiDijlin. Libranetn • Mr. V. \V. Levniidi-r. 00\tr 
Mtm>-<Tt iif the VoHRcil: Dr. Dtin'miij!, Mr. J. E. (lore, Mr. A. 
Kenni-dv, Mr. F. MoClfjiii, Mr. O. J. Nr«b>-gin. .Mu* M. A.Orr, 
Mr. S. A. Sttuader, Mr, D. Snuirl, Mr. C. Tliwaiie*. nnd Mr. O. T. 
\Vbitm.-ll. 

The I'liiution by thu Ooiiiwil of the foUovioK Direpton of the 
ObMrving .St-ctioiiN wiu nrxt ounlinut'd: iS'Mn, ttev. A. L. Cortie; 
,Vom, Mr. W. Goodnoro; JUorwry and Hniui, Mr, H. McKiven: 
Uari, Mr. li. .M. .Aiitoniodi ; Jujiiur, Mr. A. CottAm : Satunt, Mr. 
Q. M. Mi«bn)ke ; Comea, Mr. A. C D. Cronimclin ; 3det*or* and 
Aurenr, Mr. W. Hi-slnv; .S'lor-eofwirKiMr. K, W. Slnuiider; V'ariablt 
Stan,lk)l E. K Murkuii'Ici iMtMe .Sforn. Mr. <>. M. .Srahroko; 
SpumMopy, Mr. J. Evwiihed ; noliyfa/Jij/, Mr. R. Wilding; 
and Zodiaeal Liijhu Cap*. P. B- MolMworlb. 

A vul« of tltaiik* «a.i paaMd to the KtirJn^ Meruhnr* of the 
Council, MixH Hnmn, the Rcr. J. Itt. Bacun, aud Mumm. Chanibcrs, 
Denning. Ramliaiil, .luliiixtoni* 8t^iui*y, tuid Wf&li.-y. 

Mr, itatmdfr wished \o add ixio uurd, and he talt Huro that hu 
trould be tpoaking tbr mind of tli«' i-nlira A.-ouriulioii, in wbidi to 
expnsa lii!> ftn-tA rrgrnl at tlio failutv of boaltb which had oon* 
Mr. Ui-nning h> retina fn>iu tho direction ol the Meteoric 
ion. Not only had Mr. Denniog been of mat «er\'icv to the 
AaeociatioR in tilling that pout, but b« had conferred a great 
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honour upon Cliein by doing bo. He nu euro tliU all would UkU 
llic utmost syiupalby with Mr. Dt-ii[>ii>f; for the catue which k*d 
obliged him to rmign the dtrecloraliip of the aedioo, d«sliDg vith 
that f!i>ld of u'ork Id which bo had accom^ttshed ftucb grwt 
aL'hi»VL'nieiut« and won Burh wall-deaerrod lauTMS. 

J/r, »'. //. Maw, the outftoinR President. Uien delivered \hv 
annual addraw. He flnt referred uiih re$;ret lo the death of 
Pi'of. K««ier, and after reviewing the poBiltoii of l{i« AssociatioPt 
Diimenaiilrand finandall)', he proci-i-ded to speak of the reo*nt 
solar eclipse, of the reasons which led to the abandonnwal of ti)« 
expedition ou a lan^ wcale undi-r the auapio^ of the AssoaatioD, 
aud tien to the work which had antuatlf heen done hy Members. 
He spoke at some leriRth «o Prof. D. P. Todd's ei-lipee instni- 
menta. In conchtsiou Mr. Mh« said: — If. leavingectipaeiDatters, 
we look tbroui^ the retorda of astronomifat "-ort dunng the past 
year, we sh&ll ticid no Hensatiooal discovtrt : but we shall Uad 
what ta far better— nauiely, evidence of a vast amount of valoaUo 
work diliiitotly and carefully iwrforinfd. lit eve/T department of 
astronoa)i(«l i^santvb there has been proftre*!. and progrees of 
Iho hind that promiHcs furlLer advance* in the future. No one, 1 
Ihiikk, w ho i'-irefuHy foilows the modem developments of any par- 
ticular lino of iD(|uirj can fail to be struck uitii the increased 
attfntioii (o delai) tiDil the extreme care to avoid, or to determine 
the itiMturhiiig effeot of, small eouree^ of error which char»cteriae 
rrceut nork. Some ol this is undoubtedly due to the improTMl 
traiuint* in phyiucal work which is atforded by mnay ol our 
teeliiii<«l collef^ ; but it ia aluo duo to tlxi CPDcml itTogiiitiau 
aniuiij^t men of science of the importance of wnal In* hMii iMHwd 
" the iiiiiiiitelj little." We cet- this in all bmu;h«« of ativnce — in 
chemistry, in metallurgy, in pbjsiology, in the study of coa- 
etructional material*, in spectrmcopy, ntKl ciTlninti' in a#ln>noiny. 
The day has Iodk paa»ed when a scionliSe mnn wurihy of tliv name 
would nut think it bentuith hint to build up fUbomto HiooHn mi 
data which, from their lack of the iii-vesJiarT lufumcy, wo «hould 
ii'M- re^'ard as utterly inadeqimte to support any llwory at all. It 
.iatrue that from time to liinc acnsational tbi-oriM rvlatiiig tii 
trommiiral maUer^ are still adiaiwiil and nra pat befon* the 
iwary public in spi<ciouB fontis which miisn them tu be too often 
oeoepted by thoai- who are unable to critidiw ibvm. But ourb 
tbeorir*. I am ^tiid to •ay, now nrcly •■umuale from i»»rioiM woHer*. 
aitd llw knyiiuioof muUTu a»tronwmic«l revnirch i« u»itnulit«dly 
a de«in> (o lake tiulliiug for (.Tantcd, and aii cantnt atnving tSvn 
iiceuracy, which promises thu bwt r<wult> for Uiv falurv. A 
natural n-sull o( ihix stnl» of thinuB is that otiwly pn>graai t* 
brine R)a*l« in the ■inpro(<-mvnt of the nomeraut iimtniUHUita aitd 
apph'' -lirn vorkrr callii lu hi* aid. NuL only 

am ii- "d lypL-A miKh Wi-r d>->tgm'd and ok*- 

■tmcttrd iLiiit fui'utkjlj, hut new instmuMnta apocially aitaptrd for 
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wrtMB definite lioeo uf ratcucb an ntntimiaJly beiog devised and 
coDstrocted — oiuntlj' aainr r^ruus i-ouditiun* wliicb tbo older 
itutrumeul maken would havn fuuiid tl practi<.-Bliy impo»«ib)p lo 
lDe«t. Ad a rule, too, thuM Hpecuil iiiAtrumeiita an origin»tod by 
ttoae Ufiug tbem, (or it t« only hucIi uiter* who lure a nill kooV' 
led£«> of tbe iiecvtuary n-uiiin-iiiotilt*. It would be ot iuterest, if 
tim« p«irirjitr<!d, to tract! Um :iuiiiii;r in winch the progress io mxim 
partiinilar line of inauiry bos gnuliiaJly iii'Wfla listed lh« intro< 
dlKtioa of DBw melhodii of working anil new appliances for 
carrying ou itucb n-ork ; Imt thia t." iinpouiblo on ibe pnwcat 
Occa»ioD, and 1 can only ml] uttcntiun to the Kvoeral fact tbat 
inooess in nodecn ustro-pliyiiimi n-wiarch nork is, as a mle, n* 
laigely diie to Hkill in devisint; nni'liani'en f<>r L-iirryini; out such 
work as it is to liuu and skill in thi- unc 'if such applianoo« wbon 
oonstruclixl. Tim (fiit of thf-jw imnK-nliat dcniiltory romarku i* 
tbat it an|>^9r!i to inti that itatr«>iioniy fiffnra lu tliu loatbeiuaticiAn, 
tho tnccKaiiioiun, and In tlio worker in almo.it overy branch of 
physieal scii*nc.-e, a pruiiticnlly «nd!<:«« rcntm of [>roblcina awaiting 
solution. If tbit w.'itni'i> of astronmny is to pto^.Tvsd, as it pnf- 
miscs Io do, that progn.'** Biu»t br tho rtviilt ol uurk of tbe must 
varied kind, aurii^d out by an army of utirien uiih widely dif- 
ferent (jualificutionsand pnidili't-tions. fn oth«r word*, a^ronontjr 
i« preit-nlinK yiw by yitar widi-r and widi-r intervsla, and as this 
^-t bei.'Ouui.-i uniliTHloixl. w havp a riglil to ei|>ect that t-his 
growth may be aoconipaiiind by a corr^s ponding ^nmih in bath 
tho iiQiiortanoe and ij^rfuhxwii of tbi? AHociation wboao fUCOvM 
<ie all liavc at hemi. 

Oe, iKun'iwj, in propoainj; ■ Toto of thanks to tb» Pre«Jdi?nl* 
not only for hia udniiraUh' midrrio, but also Uv tbeaorvioes hu bad 
rvndtrod tlio AsHoi-iuli'in tUirinijc tlu- i wo years ol his prosidancy, 
whirh ui're jtnl t^-rniinalin^'. nmiarltisl tiiat Mr. Maw pwoiod to 
think it de«irub!f that \\»f (-iisi'mi of llie I'n'iidenl (le|ii>-ritig an 
addrvM at Ibe unniial mci^tini; ibould bu alundoin-d, but he (tb* 
s|>««ker) hoped it would )io mtintanied. Not only was thn nn>> 
paration of th* addrt** an ailmimLle diocipline for Iho Pn-sdwit 
hintMll — and lie (I>r. Downing) lutii lilU-d tliat otfui; himsolf, so bo 
ou);ht to know — but it was alao adunnible froui ll>« point of view 
of etlucatini; tboao to whom it was aildros^. In further rr* 
marks. Dr. JJuwuing ^f** limtiiuoiiy lo the courtesy and ability 
with whii'h Mr. 3law bad jnwidcd over tlie rneetioits of tbo 
Aseociation, and aUo over the doliberatioDS of tbe C'ouih-iI during 
the IMS t two years. 

Mr. MnaiuUf seconded tbi; motion, wliich, after some remark* 
by iir. Avtnill and Mr. Siaht^kt was carried unanimously. 

/M /ItHimiNjf spoke ou tbe Nubjeot of tlie Leonid imteon. 1I« 
said tliat he bad bei<n eiigaf;ei1, with Or. JohnUone Money, 
in ootiiputing tbu perl urbat ion •> lo which tlw Li-onid swarm bod 
been subject during the last thirty-thnie years, and they bad com* 
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to the conclusion tluil th.i purt of tba sunmi with wJii^-h Iht- Rsrtfa 
collided in 1S67 pnsgoi Inut Novtimber about 1,150,000 mile* n-itiiin 
the Earth's orbit, und that thin Trar thr dittAom of tlie in«t«nn 
vas prnbttbly about 1,750.000 inik's *o tbat th« onlvchKuooof 
eeeini; a display nas in tbi; event of tbo »treuii being suffidsotif 
broad to reach to the Riti^h. Thi-v ato»t likely tirox for tbom to M 
Been would I)o about j a.m., and watch obould bo kept on tfae 
nights of N'orembor ijjtb. t4th, and 15th. 

Under the tillo of " Aitronoroy with the tjouth AfncsD Field 
Force," the lltv. J. T. Jlint, Chaptaiii to ll.M. PoroM, reowiM 
some int<irf»tiog nstronoiuical obM>rval)on» whioJi h« bad made 
while in South Africa. I'lfliapx the oio«t striking of thetewM 
his observation of the SSodiiionl I'ight, niid, concurrently, the rising 
of the Moon {then only nbout 40" from "new") illumined by 
IS&rth-xhitiq. 'Yini di»tiiuttiiB»» of tbe Zodiacal Light sod th« 
brightiu-« of the Knrlh-Mhioe on thu dark body of the Moon mn 
botD to he attributed to tlio tame caum— va.. the extrerao deaf* 
oejs and trausparcnc}' of the ntuiospbere. 

Jlr. Sfatffokc said the remark made by Mr. Bird as to te«ing tba 
dark body of the )(non between himself and the ilodiaral Ltfbt 
r.itber tended to di»po«« of certain Iheoriosof to the origin of uat 
light. The observation showed that the tight had its origin 
beyond the Moon, at any rate. As the »Titer said, the light 
«ould s<<arcely have been due to the light from the Moon in (he 
almoaphrn?, bocjiuiw in that case the dark body of the Howt 
would not liati' hi-eii iii!i>ii, 

iff. Muundei; The PfauUm, Mr. Vr^mmtiin, Sir. ThiraiUs, and 
Mr, I/ofmi» joiiii-d in thi- diiRuraion. The bst-namrd centleouw 
wiid h*' did not think iniu-h n-!ianoe could bo plactiTon what 
occurrwl in Tropiwil latitudes, nfl«r what ho rend recently in a 
nugaxino that pro(c*,ti-d to irmrrt only tnii» slorirf. "llitipe was 
a tale of a lady and gi'dtlcmiin who got benighted in tho bu«b in a 
Tropical hitilude, and thcv doctded I o wait until thv full Moon 
arose at 1 1 o'clock to lind llinir way nut. (Linghter.) 

Mr, K, Antoniu'ti i-ontribiitod n furthfir p:tpi-r cinlitlirtl **Con- 
eidL-rniions on tli>* Doubk- Canalii of ilara." on which Mr. MamntUr, 
Mr. (ioodactr, and Mr. Uotmtt spoko. The Praiitml. in illustra- 
tion of thu fact that pnfMonn Koniwtinin* uneonnciously built up an 
inugw of nhat tlwy L<x|x«teil to aoe, »AJd if Iho graateat dlftanoo at 
wbidi print of a uertain sixo ooald bo mid woa foand, and tiMui 

Sriiit ol that MiM-, but ID a for«-ign language, wm piut up at that 
istancv, one uiiooquaintod with that languago would haw th* 
grMtwl difliculty in din'ipbi'ring tbe Icftera. 

Mr. Cramnulin gavi! an abMract of a paper by Mr, W, Oodrfm 
under the lillr- of " Tim Actinic and tbe Vi«ible Corona." 
Tte Uoeting udjgumrd at 7 p.m. 
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ROTAL METEOI«>I.001CAL SOCIBTX". 

Tfi» opening Mi-Mitig of this SfH-i^ty for (hi- pn^cnt SoMion wm 
\m\A on WcdiK-Hiiny evirning, NovcmlxT 31, iit tbo InstituUaii <Jt 
Civil RngiiniTF, (Irwit Grorgi? Strci^I, WcMUQiuiit«r, Dr. C. Thndort 
WUtiamt, Piwidkrnt, in the Chair. 

A comm II oi ration was read from tbf Tntomotioniil AI«teoR>- 
lo^cikl Committee, invitin;:; oWn-atione af Ihf form, nmount, and 
direction of the clouds oo the £r*l Th\tru\ny of cnch month during 
190T, M wbII as on thi» procodiog Bud follnwin^ i»ja. The«e 
obsnrvnHons ar« to bo mnd«' in ronnoction vith tbo bolloon nscents 
vrhich unll bo carried out undtrr thi- dirM-taon of the Aeioatatioa 
Committee. 

Mf. H. it. CwtU exbilrited an imprnvcd mounting for the lens 
ftnd bowl of the Oampb»ll-Slolr«s sunshine rrcord^r, by means of 
vhich the glass ball nn be quicklj^ nnd aocunti'ly placed centrally 
ID the bowl, where it is mcured by clumping scnaws, 

Mr, W. If. IHn't read a brief |iaper on the " Weekly Uealh- 
Bftte and Tempemturo Curvcis 1890-99." lie exhibited dingrams 
tboving the death-rate of the 33 great towns of Eiigtand, And also 
curres of the temperature nt Greenwich, '["he author 19 of opioioD 
tluit from the hi'»lrh point of view the English climate is 000 of 
the best in the world ; nnd this is prored by the tvilatire low rate 
shown in these curres. A pleAsanter ctitnate may n«ll bo found, 
but (hi! niaiorily of IimIUi -resorts to which EnE;liKhmon rwort in 
tbv winter have a hizhvr denth-rnto than [jOdiIou baa ul th>i same 
seauin, nnd a far hig&er nt« than any of the country district« of 
tlie British Isles. 



The ZoAaeal Light. 
(ContiQUcd (lova p. t^S,] 

It was resetted for CiiMini to direct attention to its ezamioaion 
for the first timowiib earnest inquiry and inlvrosL His first 
notice of it was on the evening of the iSth nf Afarch, 1683. U« 
wms natching in the nest for other ihiugH, but vdm ntnick with 
ttie Hppearancf of this lumtnou.* stivilc readying for up in tbe siiy. 
Like roost diiwoverfra. Cassini i in mediately formed • theory tn 
ref^rd to it aftiT luahiiig but tea obsermions. Tins hypothesis, 
bo^Mid on very iniuDii-icnt data, bos contiourd to the pivnml time 
to infioenw ili«- opinion" of asirone(iiir», and lia» r^ttardiil inlcrest 
tn observing itc pli.-Nome'ia. Like most ihiori-'s of the heavenly 
bodies in llwrir lir*t origin, it was doubtli-" orrontiou-s and, like 
tbe Ftolemaic tlirory of tlic solar lysifm, it hm materially inter- 
fe>ml with t^ I'slablishtnent of t comet knowledge of what a 
t&e troth. 
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Ouiini ditcOTirfvd wry ■oon that u time atlTaiictd tbnwxti 
March and April, tli« nppvr or nortlieni edg^ of Ihis ligbt iadiiMd 
luorp and inor« from thit ocUptic, and ctn-tched fartlier to Ute 
Dorthu-ard, mid kiu>u-ing lh»t tli« Sun's dqmtor, aa h)>o«u by hb 
apots, n-H-f ainj iIk^ii ulTi^tching off from the ecliptic in » ■iinilar 
way, lio cftmo to iii«- «indu''ioii tlwt thu *iib«t.ir)c>_' Kinitg ibis Uskt 
was i-Imolj conniH-tinl wilb tlio ISun's tfiuator. and waa i-onse- 
qu<roll,v cbaiigiiii; itH pimilUn) with regard lo lti»t e()uator. 

lie nrgiiK^I, furtliirr, tlut ai tbo 8iin bas au atiDospiM>iv, and I* 
thereforo cn^utlilc of mnitlin^ d^nM vapoura, and i« foulinutlly 
sending out innttiT i>f cxmrdiiiK lineoosa wbirfa we call lijjlil, cvu- 
•eijiienlly i.hlii luminary might aUo, by it4 motion on itit axis, aend 
out a fiiitwlanco inlcrnicdialc in I'hsrattt^r bolween the two; wblob 
■^[itHtniicw. ritbia- wdf^tuminowi ot hj raUection, micht give m tUa 
lodiacal light. 'I'o Kupport thin tboory b« gives to tbis body • 
leniiculnr xhapi;, aboal In icv Ihv tliickiieu of tbe Sun as Keo in 
Msri'h, but qnlr oi tbe eiun'K tliickn«H when seen in June^ 
Whetlit-r b« mmiit to Itnvc tht* ■•inticidiu-shi^H'd nitMliuni to b« 
tttnrliud to the iiliin, nnd involving with it nt the same time, b 
not apparent. )U- tlrvoiod ■ |Mrt of his time for about «le>f«a 
years, in a \irry diunltorv inanitvr, to observing this lii^l, 

OaHiiii'v Uboiint b-d otbnr (ilMorvifa to direct their ntlenlion to 
tbe lodiAral lit^bt. Fuhio A« Duillicr, who wm bis oolleagae for a 
while at I'nris, » worthy of |MrtUTiilar noUcv, as having vtmsAteA 
ibe idett that it conxUtvd of particl« of matter <Uttinct from tii4 
Hun, and arraoeod lo shape Uki? a wiliJ niidiur ; tvhicih hod/ of 
uneven aurfun^, aud rotatJUK round the Sun, ho auppotod, gave 
UN tbi! lodiaml li^ht. 

In 1731 Mairrm t;avc (.-onsidenble sUentioit lo this Mibjoct m a 
work on 'Tlie Aiii-on Uoreatia.' Ueadvanuod Ihi- Ihi-irrtbai tldf 
light i> i«ri(Mted from the Sun's ntuiuapberp, atr^tt-bnl out into a 
flu(t<'nMl spheroid or leoticular-sbaped body, revolving tvitb tbe 
Sun — an idea which I^iiilm-e hut for erer ael at n"*t by dfRuin- 
stmlini; tbut tbi- Sun's atinwpherv can extend no furthi-r than to 
tbe orbit of a planet whoso periodiual tovoIuIkki is pifformod is 
tlid «a[U« (inic ss thv San's roUiiy uioliou about its axis, or ia 
tvetity-live days and n Wf : that is, only mi fsrss nint!>tuoiitietht 
of Mercury'" diManL-i' Innn tlm Mun. 

SiiKxi thi- limn of Mniran, unlit 185J, but lilttHaltentionappeon 
to li«»" Ixi'n vS^vn to tliiii KubW't. In i8jj. lio*i'ter, Biot, in 
ord<<i' to ai^cimiii for llxi mctuor-shonflr of tliat jenr. aii.iiiipiKd to 
sbovr Ihit the sliowt^r was owiiif; lo ihe ICarth's ] it 

time tx-ar tlu! nixlu of tiie xodim'al light. But < , r<i 

Biswlit hj J. C. il ' ' N or-ler to tw whiitlior Ihi; ii.-Jn» ,>i' tbo 
Siiti ii"<l 'he wm! do n<lunlly iifmiapond. Atl>?r catT-'uI 

t)\ - and luli'iuiiiioni. in uhich bo kbs h' .< 

(li, rTPrt. lli'"*'*<iii Ihiiili* lio ha* ohown ! « 

aiv ilill I'lii. Olid that theieiow ■■ ihe lupiKnitinn of 1m 
of Ihi* tliiii in llkf plniii- of 111" Sun's iMjualor doe* nut 
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obwrvalioiis inodu." Tho clwing «piitoiK« of hie wry iiiterMting 
article giv« the first intimnlion thni the /.odiacal light haw a nnr 
cannectiori with our globe. Ilouwcstu «ajFa = — 

One 1* •truil. wiUKHildoiibl, ■illi tUe near n^rrir^cli. ahlcb our dMnanta 
•how, botown ili« Una of soda* of the xxlkml light raA that nf the nodM of 
tbalvrrMti^ «iutor a\Mti th« <KLtjil4C. TItii oiri<um»tiiiu!t^ a* hr aa !1 ■• 
twifad, BMf hup to aipljiia the caiur(> uf ilii« lnniinDii* pliHiioaiimaa'-'tBuaM 
Vhloh am. il maf bct mvre luoal thun bu bitlwrUi bceu luppcuML 

This ttotioo is the only onct, of nny iinporIitnc<; a-hBt«Tpr, that 
was taken oE th<^' x»dini-nl light fur iiiiin3' rvurs, with the axceptiOD 
of Bomo exporiiiii'itte iii:idi) tu iL<L<i-rliu<i urliolh«T there is any but 
connected «ith ii — vxgx-ritnciitn whit-h uo think rcaiiltod in 
establivhin^ the fact that it i:t ti(«r cTiongh to emit heat surfirient 
to affect a th^irroo^cleetrifr \n\<- of twenty-five pnira, cflusiog the 
oeedle of the gnlvanomctcr to iiiilii.-4tc n" vhvu the pile was 
directed toward the bofe of tlio zodiaral light. 

Wii come uon-, to a eaaMilrnition of thn obanrvntions taken 
during the eruise of the Japan [-Iji]>rditioii, and wc liopu our 
readers are not weary of the subject ; for, if il ran hv deutoikstrated 
that We have a riiig of Debalous mattor nrouod our gloho at a 
diatsnra of 150.000 to 300.000 oiilm. there are many inqoiries 
KTOwiUj^ oat of tliat fnct full of inti^miit, anil vol to bo aiisiiered 
By experiment nnd induction. It will ho a mnlter. then, to be 
considered wliel her it n selMiiiniiivii»~that i<, of the nature of 
the Son's photospben>-'0r whetWr it sfaion only by re6ec<«d 
light, like lh« nngB of SAtiini ; whether it in inerejiwng or 
diminishing in maunitudd and t'xteut. If it i« nhon*n to bo self* 
luminous, itx; will then wish to kuow whttthur it may not b> 
widening and itxi<-iidin^ itn^lf, at ihf tiuarf lime incKMiiig in ite 
apority to emit hiith light and lit-nt, until it t-iivvlop* Ihu enlJn) 
;^lohe, modifios climuli', mt^lla the ii>*hrrgH and nnova of northern 
iatitudoa, and dinpeU diirknens rn>ui our globe*. \Vv may vni^uiiv, 
too, whether it may not bo used hk a grand iiiatmn»rnl iu tbit 
hands of tlm Cmtor for the futum (IrTolupntent of liix piirposea iu 
retard to iiur gtobo. It may ahto be an I'nuuiir irhcthitr it doea 
not altvody inUui-noo thu uuguctiu ntalv of the Bnith, and play an ' 
ituuortant part in lh<! caudnprodocingthcauroraboroali*. Tbocv 
sod many mom ainiilnr qtifttlionn i>'ill anao fnmi iUv i^MtablntluneMt 
o( the fact tliat tliouxlijiml light emanated from a ritigof nebulous 
iDStler «o near our Karth. Let lu, thiMi, give uur author a cloM 
exftinination anil a patient licaring, that wu mar bo enabled (0 
form a corn-ct judgment oa to the truth of his doauctioni. 

We have not space to prasent all tho reaaontns by which our 
auth<ir show-* that thn r^odiacnl light' cannot be produced by a ring 
of nehuloii* mnltrr rcTolving round ttni Sun, either within or 
beyond tin- orbit of the Rarlh. 

He i<iBrl« with thfl propoiiition tlmt mch a ring mttat be either 
— I. Within thf Karih's orbit; 2. Suntmading tlie &irth; or, 
^. Without tlw orbit of the Eorili. 
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It cniiiiot bi! witkin Iht^ Rartb's orbit; if mo, iru could neTv 
bavo it ut 1U15 great nltiluda nt nnj period of the nigfat, and «« 
flould ncvirr haro thti xodiocal Itgbt st midnight od both hoficooa 
■imultiiiii«u>ly. 

Wc umit thu dingnun ooiuLructnd for the conviilenttioD of tb» 
th«<>ry which suppoKv-ji thin rini: to be around thp Sun und htytnd 
th* orbit of tht aarlh, by which h<t ithow* that this suppMition 
will not nocoant for tbi; Intrml fhiingvii obacrved in the sodiial 
light. IfvNap: — 

Hit q<>«'j uiM^ "Oui naA bl«rd choiiiiM, k> uniFaralr obwrnd, ■■ tb* 
•TMiiag or inomiac adnnon. ■^ree kt all witli tba idM of ■ oebitlou* ring 
giving lu thii 1>^I (t h diatatu* from (Iw ipi^nior of 1^3^0041,000 «r 
ito,ooo,ooo milear" A nng of th« chanowr *iippu<rd. it hcid* M uu, oodU 
giTB tu ■ (odikOBl liglit odIt of one umJbnn iliApd, nnntl}-. vith Urn oppMito 
Dordei* Ktodiiifi from t%i^ Mlier ror & ihort dkUuee fpotn ilw simi. kiul iSiB 
noudns pMaJl^, «dM to ih^ otlwF. th* «holo *a]r down lo Uih bu*. V«r 
could lliB hourly dhnni^ (>riiai*;iniduiMiiiir iillinr (fekiiipa in Uimb Uiiiiii1»i1w 
tluui ■ rinflu or alnLiQu >it ilm «p«t of tlin fijchl ^ Uin boyniluicB. a^ >i ns* 
tfolock r.H., ixioiiiliiiic Ik liule hicliir in lli* rkv iJisn M eight, uid bo codtime^ 
with * fsnillditiii of ihr "ppoiitp kidn, Joitd Id tiio boruou. How diObnst 
thi* from ib( true fni^ of in* ohm! 

Tlw DFident and mint decidrd eaancotion betKnn tboie bouodarT-JlBM aad 
the nvrttlor'a nlnw. u n^uib the ocliptic. 1* obo > a»tt«r of Ih* hiimwi 
Mgnilliaorn In dnsing onr conpliukou ■■ rqgan) lo Om origin cif ihu lighk 
JlMr. auppoiBng llic hsM of ibc tiiiliiuttl ligbtto b*al ■ititUncruf sco.ooo,coo 
mile*, lion it it jhiHiilitft thnl iti* rarl tliitt clin *pvrlat«r u > »barl iTiifMinn 
Dortli or miilli of Itu- ■rlipliii cuin gon-ru IIh' rvDfvliuD from Ibo nrbuloiit nag 
■t tbtil ■inmniM' ilinixim', mid jiUrv il o* bit (idr of tbe feliptie T If Im b oa 
ihc nurtb >idr of Uin m'tipttu. not on); i( Iho main boiUof lli« ligbldowB b> jto 
ba*r on Uiat siilr. bol tl»< tMUral oliBngn of tha bouadanc*. >■ Uio bonra pW^ 
if* BlIogBlbor or chifdijroutbittaiila; and M «|iuJlj' with tho loiilb. If Iwaoa 
tbefriiptio or nmr il. tbf xodJaiAl light dntiihM rquaHf, or asarl; 10,00 
oMb tide of that linp. Mto. it ho ohuigH rspidljr durtng Ina nigbi 10 or fraa 
tlui ecliptic (a* uut The CMr on thipboard) Uic bonodartn of ih^ light •Im 
■hanga, briiiK rfonUtnl bj hu moliian ((hiui on* plao* to aa«i(b«r>. liat iha 
■IWrl of ihn KKliiotl lieril, from mirh a ring arouail Ihr Sub. niglit b« 10 
aJ!M(«d b} the tpccUlor^ pMition i* fuil iinrravonabla, but that iha Soandwy* 
UiLc* >buuld be to alfirtMl Henil to tpi hIIctIj inadminiUr^ 

It i* worlh.r of rnnarli. bIm ho* ««tfi and uBifanv, lh>m tpts to haah lb« 
f^Mgaln tbo boundarjr-linn liai ilii> houTtehaaga; aaiflbr i«haunMgiifai| 
lb* aodlaail Ilgbt won not onl; n«ir, but alio al one uoirorra iliitaoiOD tnm 
tha tpaclatnr ; tbo pottloai of il al Ui« apot and law of tb* li^( all (^odlr 
•ObCiad bv hU diBop* oa Ib« Kartli. 

IIo utiowt by Bouguvr'" Uw ot rvdedcd lix'it tiMt Uiv codiial 
light, if Iroo) • ring of ncbiitoiw matter iMiyoud thi- Hnith'a crbitt 
would amil a lig)>t of thi tamv inti'iiKity the wliohf way fran ttw 
tiue to the n\ytx. But anodwr law nf o[itk», that tbo atrvOKth of 
Udit ia i»v«nii>ly oi iIh- niiiikrra of th<> diKtaiMwa of tb« object 
afiordiiig the I'k'iI, ^'oold hem mnk? tta a|i])l»catioa : and thb 
ring, >t OUT »-iiith, bfiiig by tbnt xipjKuition about 140,000,000 
iniwS DiWvi* to UR ihaii nt thr< hojw, wv altoitld than hairo th* 
codiacal tight ftu- mont inlenH> ai ih* apoi tlion at the tiii«c< : kll 
of whtcb i» ontirrly o|i|>unii' to tW farts ol tbr eMv. 
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ll<^ olTcrs, DOW, M n la«l concliiuon. the ky^tofhui* of o nthulotit 
ring tfith (A« Earth /tir a ttntrt. lie iiiakefl LVitaiu d^uctioiu 
froin tbp examiiiatiou of the pnKeding theories. 

TTivf uro— I, 'I lint thr mhtiaaet giTing u* t.lie tudiDoul light iDuit b* t^uaOif 
•war to ua in all it* part*, inaaiiiuoli u the laienil ihuigri n( litv li{;lil. f r.. iLa 
ehongn of boundarln, have a uniform chnrneler uiil Oiuttij ■ parnltrlinio >■ 
tlwir whola ntcnc fram apei to ba«a ; i. Thai' no [loH of thii •utntoncr oia 
be Ttrf rcmule froiu u*. inaiiiiuch »• llic huiIiiim i>f liiv lij^t wun cImtIj and 
MOaiblj aBcmoiI hj luf own pmutiiiri un Ui<< uliibc. iiiiil (vcii hir niy ehsDga of 
|MNMinii in n linKtr nielli ; i''"l. }. TIihI. tlia iiivr* of itO«i'l«l li^lil rvqiitn) na 
»rt»'i|l'nimi I iir ■ rtupp iiflliln tipbuloiu mattiv whii'h will gin" u*. "1 llm bMC 
uf tlrx uxtiuciil ligbt, lir^vr aji^)« bcton-n llw ItiiN of tfac indifent and 
redeetfd Ujbl thui nt utbcr portion*, and ■Ito ■ rwalu d«Tmue of nirii 
aaglM fraiD lli* bwp to tli« ii|»» ol i lie hifhl. ■■ prwiicml hy »iieli n alinpc. 
Imw three rr^uirrmrali njijivar I/i Iw ftilli iiicl bf ui lij|inlliMi* tibiiii, 
if ttie thcwia ftiaimnnl urv utiti-nalile, ia iiuw Lbii only una rtiiiiaiaiiig 

lOIWi. 

nw hypOthMi* ii iJiKt. tliKKudiMsl Ughl ua rmynrnimi/ '^r £>ir/A. 

Th« Uiou{^il i> s guniiiwlint Etiiriliug oiif>. yet tt^rlJiDg on]}' from it* notsll^ ; 
for it i* Fiilirrij in ncwrdantir nitli ulinl ns linov of onr sinter [daiwt 
(Siturn). and alio Willi tbcwliulo of L»ptnfo'>i«Ii'br«t(4thc»rj ortboloriiiation 
of globt*. 

W« wilt not take up ^me aud spacu inith qnotin^ his npplicattoii 
of that theory id explainitig some ot tliK |)hou<iuieim of this 
Ugbt. 

Avoiding the oonsidpraiioii of tiieev Iopi<.-», we will proc«e'd to 
apply the result of Ilouguer'it exptsrioteDis ou reflwt«Nl lighl to 
this cuo. 

In tbo annoxed diagram (p. 446) ha takes uiohMrvKlioti made on 
tfao 4tb of September, 1854, tn wi exftinple, tor the Rwsod that it 
is k liiDple one, imd one also in which the spectAtor in ueur the plniiH 
of tbo M-liutic. it uaa made in latitude 11" 18' North, lanf^itudo 
1 14' 10' feMl. The Sun rose at 5* 4S'. The stroiign ligbc was 
»' 3* io" '« 4* 30", the diffuse light at j* 45"". Sun's longitude 



161* 35'. The lioriaoiis at 4' 30' 



'. j'30" 



a* 30"', and i" 30", and 



at midnighl, an trivet;, lu^ther vtitli the line of the •pi'i.-tatora 
vertioes, as u'oll as Ui4 jiositioim O, o, &c., at 4'' 30" and 3*' 30^. 
A, B, C, K are the buuuilariee o( the tuJiacal lighl at 4" 30", and 
Bt F, O at 3* 30" i the ajiices C atid G are i-urrivd a littiu oboTO 
the more coadensed purtiuUM oE tbe ring; but cbe n-tulor i» at 
libeitf to snppose tbeui to bi: ut any ulher part, vt he mav tbinic 
best. Tlie direction of the Sun is given, and S, 8", H", X"', 
8'"", are suppu-wd to be raya of li(;ht proceeding from that 
luminary. 

In thi» diafiram, the Sun'a r&ya bdntc S', S", Ac.. BO. PO, JU.'„ 
will be the refleeted rajrs, and the several angles between thiwa 
linna of inctderiM and refieclion, t(i|cether with the nuiabor of njr* 
raflectvd to il» eye, out i>f 1000 inddeiit nys, aeconling t» 
Boqgner, arw in the follouinglulili! : — 



tOL. ZUU. 



2k 
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Tke Zodiacal Light. 



initU. 


Mnootli W»Ur. 


Phu-^iw not <(<U- 
1 


8"". no !!«• , 

ff"".atinidiu|ht... 90° 


Ui 

» 
It 
It 


.. J 

'Of ■ 



Wa find in Id* BbnT« uU* » rtrui<e arpioidtl Ibr weh a rin^ unusd thti] 
i^ttli. Tti« Q^nm, taking titfaer vi the two calunnti, fur ii«l<r or Icr rixik 
eatTMp<iii(l in » Te(7 Mrikiiig il^tc« >ttii the ■mjiag mtmiilj of tW «afara 1 




Nctakw But with tb« XMb to III 0m» 

[TU i«1>Utd propMtiM* oftba Bulk sod til* rte. hA dM !■• 4yiMM» ■>• 
ot ooim* notK^TMintliladumramariiliujcflortMloHiaiiiij; llMup«Mi 



ntcnt of Um> nii> I* itrcteUj far gnMtt Uian na bn h^ra «*p 

Tha dlagmxn ii. Iiowarar, tDBciKiUy ounwt Cw our pi«««i t luiiuwi of 
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UaIN fron U>« buw iipHanJ. u* <rr haio it oii sny eltmr moming or cwniiiK 
Wbtn Um Mliptio ii at a high kiisle with the bgriiou. and 'heii. caiKBiucnil}^, 
tbe nebulnui fi{;urr ■■ not braugbt nngolarlF lo our a^o. Thry nU> rrorrMpond 
U) wbai ii, iiid«(i. nliiiMt ij lion; III oua »lth <rli*l liu bmn lUtnl— nniiirly, lo 
the tut I)ul ftt 4>* ]o<" tbo iikIuoiiI Mfl%t nt Tli>> hiinmn » fur gnwUv at iU 
liMv (liAii It m M )'' JO™; M ;" ]e"< limn >l tg nl t** ;a"',&i:„t)M'k Ui inidiu|bt. 
Any |i*ir«'fi whu 1)M rTiir louk^l iitfiinliTvtj at llim kiglit wlirri lukkiiiif a liJ^b 
axif}i> tiiJi llir liopiiyii will twill oini- (lir coiniiidciiCL' txlicHn Ibr jiri>pDr(iou« 
of )(iv liuum ill t.lit< ubuiv riibli^, iliuwitii; tbg iiuiulwr oi rt^ecxea rjijti, and 
wliac finn bn-n nlinitH pmaiiii^l Id Har tjf. U Ibc r«Ml«r will alu canj (IwM 
Uiu* «r incicleiic uiil n^fl(vt«l lighi bcymul tho midnigbt horuoa-llne. lo un 
P<i1hI tbcre >.<f Uio ncbulou* ring, bo oill aoo how wo luiiy ciiaily |t't slul fa 
nfvrrad (a in iuT diarU under th? (lyrmsn nama of liiytnKknm, i, t, dim 
llgM araii. wlien tlir Rirruniatiuiwn am AiToiirabtn Tor li. iii tliotH' portiuut of 
\M *ky oi^OMd lo tbo Hull. 'i'lii« lijpulliiMH ■how* ><.U<i y»iy iil«flj bow I 
oaold hava lli« CwdlMnl lij;)!) iibuvr biitii )ii>ri*un( nl tlic iuiijn>gbt faoiin, aa I 
mm oftMl abl« U> du, siid iL lii>riauiiui« fully n-iUi tlie alnjiiglli of the iigUt aa 
than proHiiiUil to the eye. Wbilv tberu itr« Bijine tbinei itifl lort unfitiUined, 
I hate yet not been nble lo mc mijthijig in dii< hTpoiIii5«:i uiiUnoiiuliH lu t!io 
fact* of the UidUeal hglil. On tin- >s>utiMr)~. alinO'l nil at Ihi-in Ari> ■<> |>Iain<<i1 
tif iti mai tiiejr oil. u I mu perwivi-, fiilLj liArmonitu hiiIi iI. I)m.ii|i1i tlia 
miob of tbu niniiifbltl cliauK" M'liii'b llu' li|tl>l uuii»vinit. itiliirr rruin Ittf 
lih>ii|,li i>f lll«eul'|ili-^ luwar) mil' llivil [uiut. Or rruiii iiit iiuinoroUB uid groat 
change* of lalilud* duriii); cur touiMl 

If WD rould bnie a w^iitonl ligbt of an undoubldl oliarnolKr produped b; 
ttw/ii/l Moon, iiol only wuulii the quntion beluns lU be aet al ml, but tho ring 
WouliL be abovn \a bo wiihiu tbo 4>rbit of tiio MiJon. and Wwi near vc came lo 
Kcaae ofibe kind on Ibo uvtiuitg of Fubiiiar; 14. ■Xf^.tiic rukdir mil Jwido 
for biiiiavU. . . . 

Ttiia ring intut, afootiJin^ to liie lawi df niittlnr, rotutc »ii ilji c«nlr« -, and U 

muA be lull uf uuiniiiutiuii within iMlf. Tbi- emttmoe of putnlim' gtciiif 
Muvaly (o Mimit of u doubi, rai>>ni(Kl aa ilttj hiiv« bf«ii hj obMrrtra in •iiolt 
diMMit iiuirun of ill* glob*. 

In coDi-lusioti, we would say that two simalUneoui obaerv&tions, 
nndu in oiiuutorial re};iou6— lor ju^tauce, uuti by an observ«r at 
Quito, and aTiotli«r b; aii observer 011 the tBluiid of Sutuitn, in 
which both obseivktiociB preBeoted the zodiacnl lighl Dtrotcbiitg u 
An iircli BcruM the lieavens (rom eaal 10 west — «ouM, it aeems to 
u», di'iiioniitnle ihe foclthai it is a ring iirounU thu KarUi. Now, 
if obwrvatioDH taken iu ahnoat every space of 15" of longtUide 
hav^ t>eiiH made and ite exisi«Dce deJDOostrated. dura not that 
amount to about lli« same thiu^? 

Wu li-avn the Bubject, innting information aud diacuMion 
from all who are iiiforned in regard' to this lonjj-neglci-l^d 
pbeaonaenon. 



Or /A« Form 0/ Planetary Ephemeridei. 



H Tbb fom to wliicfa au ui>)ieni(.'ii« of n planut i« computed t> ouo 
which bu been faandod down froia a tiuiv wbi-u the inuuit- 
cirdf wMthe only iiviirunHsnt €>f pivt-iaion, aivd the couvuniimctr 
fli that instrumirnt apgxMi-o alone to bu cotuultod in th« fono of 
ei)li«in«ria gincmllT ;iilu|'tvd. 

2x2 
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Another fonn <>f vfylienivriH iH ti«re si^gwtod, «uitabk for wbat 
iDBy be called AKlro^raphH^ int-tliodM of obrnmrntion. The pnDciple 
of tlds method in that tbe potition of ihv |>lui«t rrfcnvu t« llie 
mcttn equator aitd pquiaoi ol aome epoch (nair iqoo'o) ut iafTTKl 
from ita pontion ou * phot ogre )>)ii« plnt<- n-lnlivoU to Ktan wliove 
pbvee ar« siipptvi-d known. Ttie <]u«>tton of pracmxion anil 
uutatiou does not <-iiter iuto tlie mluction ; tli« diffirmntial eBe«t 
of aberration and nTfraction ts Kntiniljr etimiDnlvd aa far u tki' 
fint patten of lb« cu-ordinatvn on the plati*, and tlw iBrmK dr- 
pendinc on ttic Mxond ordt^r are >cldotn of iiDporloncc, and tiw 
mialt IS tbat with commralivelr liltic troullv 1410 iumul plaoo of 
tfae planet at the tinui titc l^ht left it, m teen from t]i« obfcner'* 
pOMtion on ihi^ Knrlh ut the time tho light rvnctipd it, u nbtnincd. 

A email point thai does not proprrly com* into Ui« BWp* of 
rhin pa|>er mn^t licrv bo nwntiunnt. Aberration is oJtmt ap|Jicd 
to planets bjr antedating tbc obM-rtation. thus allowim: for tha 
whole of the pluti<;t"ii ti(li)ciiy and Ibal of the Earth'* as well. 
Now the aslmgrapbtc m«lliod only porrpct)" th« pUn<'t for ahrr- 
rntioii in th? sami: way that llir »tar» hnvc been previously wr- 
rectvd : tbus it dotii not allow for the phn«fa motion. Bel 
further than this, it dotw not allow for the i/rhoto of tha J^ulh'* 
motioii, tor stellar alierration com^s only for the *ariabJ» part of 
the Earth's velocity over and atrarp itii arrrag« relocHy, whicfa ia 
about one-aiitieth part of tlio wltolff (tbui gi^in^ Hko to an 
aberration of on»-tliird of a acoond), and diimtcd parallel to tlw 
minor alia of the urliit tim-aidt ■ pmnt in \\tt vdiptiv wIknv 
longitudo in 190°. The method of apptying «trHar abrmilion 
corrocts to thi- centre of the Giatth** circular IxKlograph and »oi tu 
ita origin. 

When the position of the pland lw> bi-cm oblaijM'd from iW 
plate, and when small conediona liav e bcu applivd i>d Ibff ftbov* 
account, 

4a ■= --o^33aM3wn(tt-l6*>, 

&S = -o"'33 sin Jooa(a— lo')+o"'oico»J, 

nfacrr a. i are the B.A. and declination, it remaioi to eompuv 
tbu obacrreil phK« with the epbemen*- Now, aa epbeoMirittvi an 
now constriii'led. (his entails the follouing urM«aaea:^i) TW 
ephookcria, if corrected for uUnetar)- aliemtion, mQst have iha 
part of the correctinn dopeudiDt; on llic Kiirib** motion removi^d : 
if iiooorrecled for abermlion, it luuat Lb corrvtt«'d for the tihwM'a 
motion : (ii) Thfi cnrn-i'tion for preccMion and nutation which ba* 
bem bbotiouslr, and for our poi^inw unnfcrwanly, inserted, oitM 
bo nit labonously n>BiOnHl. 

t wish bem to sugcmt that ephMnpriilrs tltoutd publish (b« 
computed raltim -r, .V, E of the planet's hi-tioomthc tx>K>rADalfR. 
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X, ~T, / Irving tb« vimultatwon* ralue« of tbe guooentric eo* 
ordinnte* of th" San, th>t "Tmnsit-Ciri'ia Bp!i«tii«riii " mnv Nt 
coni|)lctvd in the ucial tv*r, tnking jt+X, y+T, S'fZ m tJio 
geowntrii^ c-o-»rdinnlRa of tim pbnot, ivduviitg to R.A. nml X.P.D. 
■od appUing proccwiioa and nulntion, and piiil-illatiQ^ tli« time if 
dMirid. Tlio " Artmampbie Kphani«ni " may (w cntnplrtod m 
follows :— Let X', Y', X' M the gooct^iilric co-onltiml^t nf ihe Hvn 
at the "li^lil tjm«" intorvu) aulmqusDl to tlm iiutnnt whoa the 
baliooeotric co-ordinatvi of th* planet wure x, y, : (and it nay bo 
obMTVtd tb&ti thb light-tim^ U only w&nl^d with a idight dsgra** 
Af accuracy that ran be eanly ottlaincd befor« the tub«uqii*nt oal- 
CulatioM are complnted). thoit «-|-X', y + T', <+Z' an- the com- 
poi»rnt« of a vvctor, vfaicta <)iffM« only from th* astrograplue 
•abject of obsi>nntion in (hat paralUl haa atiW to b« Allowed for : 

moreover ihe paralUu (w be lutod u -, wbea 

Even in trannt-circle obserratjoan - is the correct parallax, and 

wben, u in tlie case of Erm, tJiere Is a (lunll but senaible differeoce 
betveea ^ and what is obtained by tappreasing th« aiKOuta on 
X', v. '£', th^re i» a further obrioiiB cooi-enience in tbe proposed 
" A«lr«gnpbio £pbemerU." P. U. Cowuh 



Chan^tx in the Stellar ffeavrm. 
[&jntiauMl fruui p. 401.J 

l*itnum. — Alriluli ratttti 1^' and ^* F^ncium of tine 4th nutgniludi?, 
trat Kt pr«a«Dt ^' i< not mudi brigbtur llun tbo 6th magnitude. 
Ptokmy and Ai-Sufi agr«n iii making 3 Piwiuni a littji; brirlitvr 
than V, bitl at prmcnt y in conKidiirahly briglit«-r than ji. PloUmy 
nnd .M-Sufl niak<> y and b (Kl. 7) Fisciuiu equal, but y w now 
uiori' iliiti) a laagnitudo brif|;bt«r ihau h. A* Uiwo throa «tar« 
(;), y. Boil ^) lie iwar i-a4.'h <itlu>r niitl nn eaaily oompared, it is 
«Ti<lent that aonw cbnittti- hut tnkiMi ploov in lImut rolativo 
bnghinoiui sinee Al-Suli'i timo. 

CWtw.— .\l-.Sut) ftajN nothing of u (Mini) Cuti, tlu> famous 
rariabte *tnr, »o it waa probably fnint wlion lie otwvrrail iho atara 
at Cutu*. I'toteiny and Al-8ull ogrev in molting n and y Ceti 
equal (.^n) niaguiiude), but at prcMut a i* iibnui » inagiutado 
brigtiii'J-itiao y. 

/vruJani". — The stiir (i Kridani hu probably inrrtiaiwd in 
tirigliUiMa itiuixt Al-ijoli'a tinte, >a U «•« rataid ^Ih magnitude bj 
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Ftolemj and Al-Sufl, or eqnnl to X Endani, but at prenot it b 
ulightlj bri^bter than an aT«rage star of the jrA maf^tnfe. 
ScCieDerup identiflef Al-Sut!'<; 1 7th »tar of Eridaniu with jAtond» 
494S9, which Sfn^es veil sitb Al-tJofla deacriptlon of ria poeatioa. 
Al^ufl's eisttuiale of il« Diagnitoide — alioat fr-^lao at^reea well 
vith modem eMimaies. but the rtar waa rated 4th aiaKn!tud« bf 
Ptol«iny. In tbe nUMfokitol Traatertiont of Ou B, S. for 
ij86, P^tt nottfl, wilb reierpnoe Ut tbt* atar, "Fl saw be could 
not see this star in i^qi and 1693. lu 1782, 1783.81x1 1784 I 
olMerved on« of the 7th tnaf^tude in that plo^, ibc tvialiva 
briabtneaa of which appeaiHd altnija Ut« ssnii-. vix., lesa than two 
litlTe Stan near and below n ErfdanL" Both Ptolpmv and JU-SoS 
iDBk« r', r', r'. and r' equal r4lfa ma^itude), bnt al ptOMOt r* i* 
nboiit a nia^iitude brigbier than anv of the othna. *-* baa bMit 
«u>pQGt«d of tahation. It haa a spectrum of tlie thin) trpe. 

" The Story of e Kridani " has bw>a wdi lold by Dr. Andnwpo 
in KnowUdf/e for Jalr iS^S. Al-SuS ipvra a rrry dear deacripttoo 
of tlx- ]iO!<ilioii of 0, ohtch lie rated of tin) lift nwgnitudi;. It b 
now about tbc 3rd, and there can, therL-forv, be no poMJble doobt 
thai tbi* Htar ba.t dimiiiialied in Irifthtni'si sin<v AJ-SuG's lifoe. 
The bright alar now known as Aclii-mar (a Kridani) i« too t»t 
sonlli to have been aiwti by At-SuG, and it ii-ii»— owtng to tbe 
pTOOeanon of tlin Mjuinoxps — atiil further «outh in bin lifin", 

Cimi» Major.^-Thf star fl, M'hich Plolt-mr and Al-Suti nicd jfd 
ins{[nitud«, IN now atioul tbe 3nd, The stnn t and t, which were 
alao tatwi ^rA magnitude by Ptolemy and A)-Su6. have al»o 
prolmbly bnchleiied, aa 2 WM inea«iired fSf at Hnrvard. aod 
c t'4<j. The difference id tfaecaao of reapecially isrerj' T^markaUe. 
AJ^uU rated ( alao of the 3rd ran^ifude, and thia ia about 
prwent bricbtness. 

fi C<>ni* ilinohn, which Ftolemy and Al-Nn6 railed 4th mafni- 
ttide, is now about the ^rd ; but Sir W. lfrr*clirl also tititJiniiled it 
4tb nas- on Jaimarr 9. ijq6'. It vaa raliM jn) mi^ b* 
FUmsteed, Arpielander, and 1 leix. 

Oatumba. — Al-Sufi nilixi 9 Cohiinba' 4U1 mnsDitiide, and r fth 
mac-, but t le now distinctly bri;^tiT ihnn H, uhich ha* pmbaU* 
fndiid gJDCe Al-NuR's time, n* it i* now tx'low thn ph nuenitude. 

Aryo fi'avit.— It in difficult to idmitift «oimi of Al-SoflV *\An in 
tbu« oonat(-)latiun,aiid on« or more itniin to bnve dinnppmfvil. or at 
least diminivbed (trcatir tn fcrighlnrvii. Witb n-frn-uL-e lo thr 
stars i. t, I. N. ^. and < Ansi'm. tbe«e lie no far south — lu t*Mi frMB 
Al-ifiill's station — that AI-^'^uG could onir hat<- Kem thmi n>«r the 
boHMin, and then only for a short time i>h>-n on I'le meridian. 
Still hb- de"priplion is very dear. He «ny» tliat x< & ■• ""^ 
form a ttrai^bt li»o. wbtcb i« quite oottvct. 

//yrfm.— Al-*h>6 doea not loontkm the star* c ami ^ nf tht* 







fM/. 7V<Mi. B. 8. \rA. 
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coiMtoltation, aitbou^Ii tli«-jr are — iwa- at iMUt— of tlis 5th mBC^ 
tutud«. Both Ptolemy and Al-Sufi luntic ^ Hvilrte brighter 
than A, but X ia novr diatioctlj the brifihli-r of tho tw». 

Cenlaums. — ScbjcIIerup doea not iduiitifj- Al-Suli'ii imt star of 
tluH coD«ivIktion, but from Al-Sufi'v dcBcnption of lliiit and the 
2Zod Alar (I) there can be no duubt, 1 think, Ihnt the uhjoct re- 
forred lo by Al-Sufl is tin; umll-kiiown globular oluslnr wCrtilauri. 
Al-Sufi'a words are: — " I^ ai* » trouve dovant la brillant iS' 
[£' Oentauri] et vnl dv la dn<|ui^inc grandt^ur ; v\\v cl iiititAi oil 
cominence la crouw du chevnl «t finitT« doN humain. II r a kuItv 
«ille«tla iS* unndotancediidiTUxooudcesvt dontia.*' Thiodricribi-N 
*>iilctlj' till! po.iiliiiii of w, od a glanew at a itlar map uill xhou'. 
With n<f<?nMic<; to tbn ^olh st«r, which was ratcid 3rd magnitude 
by i'toleniy. Al-Htili nnyi he could not find nnj: *tar in th^ pliio! 
indicated by I'Uili-my — «boul a dc^ns*!! following * Cnntnuri. 
At-Siifl *ajs " Quunt it la 30', I'toWmw rapports qo'dl" niiit la 
39 [(], i^uVUit c-il i\c la troiBii'-m^ grandeur et qu'ello e*t au*ii 
aitu<5e avi ilfnou!! tlu reiitre ; coiiformuinvnt a son linii rnppiirlf' 
dana Yat-madjiMi, il faiit qu'il y ait i;nlrc die* moins d'unr (Hiiiileti 
dd dislance. Main il n'y a i>i on cct «Ddroit ni dam avfl alentnum 
d'^toUu <|ui j)iii-vH: occiipiir Kn place, liorniiR Ii'x etotlf^o ouHdittiH et> 
connaea." Ilerv we bnvn n ^Inr which protmbly Hiiap poured, or 
foded coiiKidonibly, belwccn Ptnlimiy'n time and that nf Sufi. 
Near the place inilicAt^'il bv I'lolomT th<>re axv nome small ilan. 
Ptolatay am) Al-Sufi agrei- in mnking and i t'eotouri I'qH.il (3rd 
tnwiitude), but at pri'H<-tit ik confidi-rahly hrightrr than t. 

Corona AvMraii*. — Pt«li-mr and Al-Sufi agrc"" in iiiiiking fl and 
C W{\a\, hut /> in uotv i^otiHiderably tliv hrightor nf thn two. Near 
9 CorOBiB Anitralii AKSufi o!»cn'c<l a xtnr nhii-h iievnia t'O bare 
(timitUBhed in brighlnttiA «incn hi« lime, lie myn, " Au d<'vant et 
prte de La i" [0], il y a uno i^loilo di- la cini]Liic''mi' grandriir, enCrr 
pile et la 1" 4^taiil, it rue d'tei), iinc diHtnnro ih- mentis il'mi umpan. 
Ptoliiiii^ u'a [Ills parle d« C»ttc eloile, quniqiin ello soxt plUH 
brillautA <|i]e Iwi ti", 12*, ct 13'." Near the place indieated by 
Ai-8ufl llierr in at prcm-nl a ^imall "tar uhich «>.« ctiliDialed 6*3 
mag. at Cunlokn, Al-Siifi'M iitb •lar (c) bring rabid 5-4, and Lu 
tjtb alar (A) alno 5-4. Tho ntar ttata ho." tberfforo probably 
(addd. It in No. 7731 of I^cailln'* Calaliigue. 

/^fwu Aiittratit. — Tbe ttar ( of tlun can»U*llatioD liaM probablv 
(liminiiluvd in hrighlnciM in modem tiinw. It wa« rated 4tli 
magnitude by Plolrmr, 5J by At-Kull, Argclamlor, and \\r-\», but 
wiia c^timBtfd only 6*7 at Cordoba, and wna meiuiun-d 6~63 at 
Harvard. AI-Su& coiihl nol liaru »iH'n tlio *lar bad it beou »o 
faint in bit time a* it i» at prt'Mnl. Ilii description '>r it* po»itioti 
ia \ery cb-ar, and tho identity of hi* ntar wilh i in Iwyond bU 
douU. Si-b6nfo!d, in his Second Catnlngtiv of VBriabla Stora. 
ttay*. wilh TvUfun) to Ihi* *tar, ijuoting Schmidt), " I'Ji. f-^S m. 
1&64 Aiig. uiid 1)169 untcr den gunstigstvn Umalandon nur mlt 
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Mnbe lu Mben, nod -idbet in dem boch?elegenen Kephian Bar 
7 m. in OperngUs." I found it sbont 7th magnitade in <iifc^ 
1877 and Xoiember 1S81. From a discussion of the iiiu^ 
DiagnitadM aasignft] br different obaeiren, C. H. F. PetMs nig 
to the conclusion that tbts »tar is proboblj variable witb a lo^S 
period*. It is 6j mag. in lAlande's Catalogue. In BaTer*s aap 
it is shovn as 4 mag. (!) Piazii called it 7 mag., aod Tarlor S. 

Ptolemj' and Al-^uS agne in making y Pisos Anstrabs ftt 
magnitude, and fi 5lh msgnitode, but p, is now almost eiactlT 
equal to r- 

/) Gruis was noted 3rd mag. br Al^ofi, bat it is mm neartr xad 
mag., and but little less than a Gruis, whicli Al-Safi rat«d xad 
mag. As tbev are not far apart, .\i-3ufi coold hanllj hsTe nade 
a mistake in their relatiTe bnghtaess. 

^ and S Arr trere both rxted 4tli mag. br Ptolenijr and Al-S*d : 
but 3 is D<)v about a magnitode bri^ter than 6, aod alielitlj 
superior to a Ars, which Al-Safi distinctly states was the bri^iteat 
■tar in the constellation in his time. 

To show the generalU great, accuncj of Al-Su£'s estimates of 
staT'inagnitudes, 1 gire the following examples (antoog manr 
others) of his estimates compared with modem estimatea ana 
pbotometric measure* : — 
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The suppoaed secular rariation in the leht of curtain stars, tint 
is, the slow iDcreaae or decrease in th«r ttrigfatneM to the coons 
of ages, b a qDeattm of considerable interest. In the following 
tables I give the most remarkable cases 1 hare met witk in 
Al-Sufi's work. Some of these hare been already refemd to. 



Allnaam iiKU AacindUn. So. ij6o. 



Dec. 1900.] Vhanges in Ike Steliar Heavens. 
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Stan tvkicli haue prtAabhj inereated in brightnets tirtee 
AlSuJi't titiie. 
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Start which have probably diminished in brightness since 
Al-Sujlx time. 
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557 
iij 
4'0 5 
4-10 
545 
S'OJ 
57* 
S-°3 
r'3 
6-6i 

5-36 
418 



456 
S»7 
431 
5'44 
SS' 
5-,8 

553 
1-61 



r4-47 
I S.M.P 



46i 



One Htmdred Yean ago. 



[Ko. 299, 



With r«f«ronc« to Rtan om>tt«l hy Al-Sufi, far hits not, I thiok, 
ooiittMl any sl«r br^ter ih&n Ibe 4th mngnitailB in the partioa 
of the Hky risible imva hw atation. Thei« aie, bowerttr, % nomber 
of shiro bcla-wD tbo jtb and 61 h iDA4^itndee which bo hu not 
uieiitionral. OF these thd brif;faleftt wem to be rCepbra, {CoraOB 
Borealia, ft tod p C^gnii ' Auriga, « Aqnilc, 9 Le<oni«,- 9' and 
f' OrioDiB, and X Oanio Majoris. J. K. Goul 




One Hundred Yeart ago, 

Os tho OVA of the commvncirnif.ntof amrther century, w« oat' 
turn our Iboi^hta to the utate of our cciMloe at that of tfae 
just ooncladtRg, and lh« additionH mailc to our hnouledj^e in tb* 
inteiim. Hen:, of course, wn can milj- allud« lo a few poinls- 
Wben th(! niiM'tMvnth ci-ntur}' «f>cn'il no |>iaaet naa kuowa to 
exiit bttta-nrn tho <irIjilH i>f Mun and Jupitvr ; now we are io tbe 
dfth hundred of tbn miniito bodies which n-volvi> in tbat interral 
of «]iaco, bi*«idf« knowing Ibe existence of a similar bodv nearer at 
mean <)i(tanco than Marx, and when in jvrilieliou ver}' mocb 
nran>r. Twrnty-frvcn niilh'oiiti of milex n-ns then ibooght to be 
the HinnlldHt diilnniN! to which anjr jdanfrt could appnotcb our 
Earth ; thr body in qumtion in now known wmetimM to approach 
ua aithiu about In^lie millions. Uranus wu sup|>o0pd to be lb* 
outermost planet of the solar B/6t«n) ; before the centurjr waa 
qiiit« ha'f over a Urcer planet vra« huowu to rorolre round our 
Nun ill a ot*Tlj ctrcnlar orbit at i-$& linee tlip mean distane* o( . 
lierschel's pboet—'tha first whose dtscovei^' is rworded. ''^'*>| 
hillierto supposed to be mooolesH, waa found to be acrompaoiad ' 
by two tiuy satellites, one of which rerolres round Iho ^laiwit in » 
shorter lime tlian lliat occupied by the planel in rolntiag on H* 
axis. Jupiter, aUo, hesidca bis four MMnponiitelj large MtellilM 
(the diacoi-ery of which mas &Imo«t Uie firatfruits of tbe invvQlioci 
of the telescope), vim found to be posseafed of a very amall oae. 
much DMrer liim. Situru's retinue was ioereaaed by one, tw>i 
jears after the discovery of Nrnluiie nnd nearly two hundrtKl 
ofter tliat of its own lar(p-st Haiellite. L'mnuB, however, hud hi* 
supposed number Hhorleited ; they are vi-ry dilliciilt objsots lo ssv, 
ano it would seem iliai four of the six annoaneed at diffarcDt 
timM by llerfcbe) bad no real existence, but two utbera WM« 
subeequenlly found, making the whole number known four. In 
the saute year in which Neptune was discovered, one satellita waa 
found lo be revolving round blm. and no others are yet knoim. 

At the beginning of thia century only one ramet, that of 
llallef, had been positively known to rettiru periodir->illy : Doa 
two olhert have retiimwl witti pcriuds nearly equal to his, and • 
cunridershle number with very muoli sborter [icrtode. The tt(»- 






Dec. 1900.] 



One Hundred Yearg ago. 
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bliahmcnt oF ninkiop-strvniaii Sd regular elliptic ortiits siinilar tA 
thami of conK^M in entirely no achipvameot, of tfa« prrmnt 
century, 

Tim nnmo may bp inid of lh« ili.ftssoM of t!>e lixpd *tan. All 
yrt'vicHij cRort" to mpiuuri- nny of Umm had boon compt«ta 
ftuluR-'s; but vn> now know iiiiprotiiDntoly the c)i8tnn(.ir« of lira 
or si», l>otdrs liarinK iw\]i]iwl tho knowlpdgi- of a vorc lar^ 
nuiDb)'r of cmc« of orbitnl motion of ^tarii n-jlh n'apect to each 
othtrr, whieh wvro quiUi iinilrtmint of till Ilfrjichcl. in endpavouring 
to Atstticl iitotlar distmnoM by commriwa of the \i\iu»* of double 
■tiini inter m, w&s led to notice tuiw- often such wire not merely 
optinilty double, but worv pbysii-nily ronnpctiil wilh each other. 

litit, in Kldition to fill thi;: and mui-h more, th*.' depart luent now 
empbntii-nlty called the new astronomy in entirely the creation of 
tbo preaunt century, and of the oorotid half of it. For it vtas not 
till 1S03 that WilHam Wolln;ton first noticed a few of the djtrk 
line* in 'ho Rohu' i^pectrum which hava since lod, u hen more fuUr 
iDTMtignted, to sucb mighty results, especially as bearing upon lh« 
chomicfti con«titiition of the heavenly bodies. AsttonoDiy has, in 
fact, nnw become a branch of general physics, and theeit«nsioo 
of onr knoulodge of the laws of light and heat has reacted Upon 
oil oar speculations and theories with regard to tiie greatf;lobes in 
■pace both in and beyond our on'n nystwin, 

it It more especially to one point in these that 1 wish now, 
with your penui!?iffn. to aJIude. All the pap-Ts contributed by 
Sir ^\ , Hcwchel to the ' Philoiophiol Tnm»/wiion» ' for iSot are 
on the Kolar phennmi-na. !!<' prnpose* a compleif i;han§e in their 
nomcnHnliitennd the adoption of tho temis upfMinat, th-iUou/i, 
ridytM, noiiuht, rorrtujitlioiis. iiuUntntioiu, and pn'-'*. lli* idMWM 
that the natural ntnt" of thu Sun, no to aiwik, wit* to bo Kpottcd : 
and that " we ought nitbcr to look upon tho iitxciicc ol s{>ol» as a 
aisn of di-ficieiicy than on thoir |iro*«nci- as our- of abundance." 
Thon Im! tri---< in nhow tliat corn^crops wi-re awiittly doflci«nt in 
MUQii* nvariy freo from »olar ■potx, busing hi* n-mnrko on th* 
tabWf of the pricet of wl>(«t in different yt.-ars given in Adam 
Wraith's bcok on tho ' W'nnllh of Nation*.' Tbeso all relato to tb* 
marki^t qtiorationn at ^V'indHor, and IlerMlwl hardly soems to ban 
tfaonghtaiiffidimtly of the wcuknntn(noi to 'ay fiiiility}of foundinc 
in argiiiDOnt on thn utatn of thing* nt one plac-. iinloas, inde«^ 
trotn n miicli longvtr courno of rnriAttnns than wore arailahle. His 
propowd new nomnnolatTiru n-a.* l)A.<od on an idi-a that some of the 
spot* wen* "op>'tiing», whorp, lij- the awidenUl romoval of tha 
laminoiiR eloiido of the Suu, ito own solid body may bi' vi-n." In 
hct tiis vi»w* emanated to a groat oxtont from n desire to look 
upon llio Htm bh a magniflcunt habitable globe. I do not think 
he >nTwh«ra alludm In tbe no-called Wilson phoiMtiionon bv namo 
(vhtoii Mr. Howlcit has damr *o much in our littio to invalidato). 
btit be would Mxnn to hav« acorpled thu idea. r<-ganliiig mo«t of 
the ipota 0*1 places wlwn-. when we can look siraiglit into tboDt 




OvrresftoHdrttee. 



(KO.S99. 



«« sec tbe true diu-k body of Dm Sun at a oooMdenUe dfT*^ 
Mow the lumtuouH aiiiiiu(^b«rv suppoced nmaUjr to eorer it. Oar 
preaent kttow tMlf.19 uf pliyiiica Ji:«d> ua, u Hiw derke nrprMMi 
it, "to uuile ml condtisiuuk " whidi w« cBnnot bat regsid M 
"tfxtnnfCant and iiofioatnUp," soil uit efainf Dbjwt iq aHuding ta 
it uuw is lu vfaow bou mttcfa our ritudjr of otiier toBoeet dnring 
thtt oeiilun' juat donng hu aJlerad msciy of our aabWiODticBi 
theorie*. Fn^bijr Hencliel w iafliMamd oo liiis tnbJMt bf 
Ilia bvoovoloit dimre that the wltu- inhabitsiit* •hoold hare iIm 
meuu ol ■tndrtng aatiutuNBT-; and m tlier oonM ooIt ae« tb» 
li«a««tui tbnxq^ l£e BO-olled opening, be wvs W ti> took Spoo ■ 
tuucb-Btiodtrd fttatt- of ibft Sun s photoepben a» tta osiial tad, n 
to sp(!nk. iiaturai or itonnal sUU«. A Nmilar feeliDg led bHS in 
one of hiae&rliettt popera* (in whii4i be tliowa tlist tto moBOtnia 
hi th« Hooa ven uot iwarty bo hi|[b a* bad been mppMed);, to 
•pnk of " tli« KTvaL prafaobUity, uot to mj abaolala «etuiatf> ol 
\><BT beiti^ iuli&lutMl.' 1 am a/raid m an no lotqcer aecept dw 
•UBieoee of inbabitants, eilber on the Sun or Hoon, boweror 
dilbnntljr coBatitut«d to oanetrea. W. T. Ltvu. 

KlackbMtli, 1900, ICoT. %. 



COKBESPONUENCK. 
To 0*4 EditoTt of • TV OtmnmUry.' 
Ckanget in tht Sitllar Heartna. 

Pra<F aJlow me a mnark oo ibe Tfff tatenrtfaig aitkle 

SiWehed in th« tui number of the OimnaHrf <-* Cbaafiw in tfaa 
rllar BMveos,*p.40i>- If tb««(ar6i YitynH w for ftalway 
B [iaked-«5« doubl»-'tar, and not to-<bT, h ia oa aceBODt a( Itn 
xerj fTfIt prop-T Buxiao of 61 Virpsi*. Tiaa atar waa omt 
6j Vir^ni* in I'tuli^tny'ii tioae^ aiid baa aiooa bato COOatAnUj 
e^R Bvajr from tij wutb-wtwtward. So that Uwn bM bean DS 
chapf;* in •t«Uar tna^itndv. 

I am, OcalleBMO, 
• Yaata Cwthfollr, 

■oaliMUiw. PiMM. M. ilan, 

[Thu verj inbnr«tuig nola tattle tu prom the snM anwaej 
Al-Sufi'a ubaDnatiooa. Wban wiiiia^ mj aitide [ waa M« 
of Ibe l«g* pn>per motion of Si Vttgu ua .— J. E. Uobb.] 



■ •.tf«bNbUl(»W Wk 



■Mtf to CtadK CW n* aU MMt 




Dec. 1900.] Corretpondence. — Oh»ervatorie$. 
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Manorial to the late ilr, G. J. Symont, F.R.S. 

Od May 3t«t u meeting waa held at the rootn* of Ihn 
Boyn] M«t«nrolo;;ical Mociet; to couHul'-r tliR question or a 
DMoional tg th« Ute Kfr. 0. .T. Symous. F.R.S.. tlit? (li.itiii(;iii*h['ii 
BUttrorologiit niid founder of the British Rainfall Oi)jpiiiizatioii. 

Il wiw rv-wilmi uTianiinovisly thai thfi mpinorial xhould takr thi- 
form of a Golil Mi-ilat tii tw a^tanlnl fr<>ni tiai« to lime by tli<; 
CouDcil of thp Royal Mi'I('iin>lo(;''^l Sooii-Iy for ilisliiigiiinhod 
work in coimrcliini with MHtH)r«l«Ki<^J Sdi-iicw, 

An Kx<;cutivo Commitli^i! «»« ftjijioiiiltri! ti> l«lci' Iho necpwiry 
•U'p* to raisp a rune! (i>r that purpo*'. W'd have now much 
|ll«asaTB in stittiog that th«lr apjinal boa In^uii Kiry heartily ro- 
spoodwl lo, not only by inrfoorolt^i'U, nngintom, and rvprw- 
aeolativM of other hranch™ of virtitiioo aiid iixlmlry, bat «l»o by 
persgnal frietxls and ndmirera oC thu lat<- Mr. i^ymonB in all 

<tltBSf«. 

The Oommittoo hai d<Hudi-d U> kcirp the lint open until tbu end 
of Jiiiiuary 1901, in ordvr to alloiv all vvho have in any way 
beoeiflt«d by Mr. Syoioti»'it advii-c and muintanee to contriliute w 
the Memorial Kimd. 

Voura faithfully, 

C. TitxoDORB ^V^uj.iAUS, M.T)., Trtaturtr. 
TO Tictom SI.. '*■ J»i'-'-'"'t.A, r.IUi., 
W»«Unm.l«r, B.W. Wx. .\lAiuiiorr, 






ODSEKV.\T«lllES. 

[Conllmitd frum ^^tp] 

SrooKnoLM. A'. Bohtin.—Compli^ion of Catalogue of iiii 
B^.C. t^tarn, and cciiitinualion of 3319 Hndcliffc Utort. The 
fwnputtttioiu are in a forward vtnte, both for old and now MnM, 
Work on small plaiietn. Tinui twn'tce, 

Stkaaburo. K. Ikektr. — The Uree refmctor was und by 
Dr. Kohcitd fer jiotiitionii ol CoinetN \Volf (iSoS IV.) on j day J, 
Cba*e (1898 VIII.) on 9 day*. Swifl on 18 day^ Tuttle on' 3 
days, Ti'iiipid II. on 11 day «, and Gincobini on tz days. The 
meridian work cdDNintcd of about {oo (ibiK-rvnlioni o; fundaniuntal 
ttan, and a aimtlar number of cirvumpolar vlam : nl«o tt lafge 
iiDinU^r of ob««rrati<in> of the large planet". 

TuKiKO. t'rttnetim i'orro. — Work on tin- r- •obnrrvation* of star* 
ia tb« ■ iitoria OHsatc di I'aleniw.' in connc^-tion nitli I'rof. Her- 
noon Davis. Mdotirolug)-. 

Utrsciit. a. A'yUiml. — I'liyaieal ob«erT«tioi>a and drtwini;* of 
Jopiter. Iiyrida aad Leonids, o Celi. Time aerrioo. 
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PmiiieatwmM.—yaU». 



TrooiA (J/. £dUr r. Smffiury L. dt BaU.— 
nmbica bjr pbotognph j umI iijf« inliBdrticii, Lranafa. 

ZCBKK. A. W«tftr.—SaaHft»ai — 



1899. 



■it Ho. 

l>-0 



2 73 



JO 
93 



TnwMrncci. LmuiIl 



PUBLICATIONS. fl 

DtfmSK Ohixtat»»eb.— Prot C. J. J0I7. Bof»I AiUu»iwi<M 
for Inlaod, hsa Rotntlr publuked Pan ix. ot AatracMHial^ 
Obc^rvatiMtt Bade u Dnusiiu. which eooaista o< • catalogat of 
531 stan, foniud trom 1529 ofc wii u litma in K^ Ainxamoo amd 
1511 in DediRslioa inade m the ^wn 189S vtd 1809 with tfa* 
Ben&ui dnle o( tbe OtM^rrBiofr. Two buodtfd mad file at tte 
dan are Man ol refenoce for ob'jtcU in Dr. Dreno-'a ' Nmt 
0«iMnl Cktalc^ue of Nebobe'; tbe Kauukr are bdiiMMler 
empariaoD Man, oba«ned at tine request eC Or. Gill. Tbe pkeea 
ID both dtmatU are of a diflerm^ efaanrtn-, and depend im 
tlie Biv-placea in the - Berliner Jabrboe^* Proper motKaM, tthis 
in ■HMtcsKc fraa Auuen' tww rednrtioo «C biadkr's obwn*- 
ttoM, ban bata appliMl to forai tbe catakgo^pkn^ Tfaavoicate 
coolaiiu a licdgBr, tpiiitg tbe tndiridual plaoM ol the ataia m 
found OD different oightH (whidi Aaw gycelhHt KnMMnk— a 
nuwe of o*'i in U-A.or 3* in Dec betog rare) and a OUalona. 
^ "la* olworrgitioD* «vrv mado and rcdnoed entirelj bgr Ur. (Snriei 
Hartio, ^tustaiit m Ibe obeerraUiy, of wboM care Prof. Jo|f 
qxalia in tenaa of mitinHindalaoB. ^y 

IJtiioa Pi^XKT Konu. — Tbe foUowiag planati Ibv* naitad ^ 

permaocat nuinbm (AiL JfacJL 367a): — ^M 

KU ■ Ktctur 1899 X>ec. 6 45^ 

JtA ,,.,., CharloM 1900 Feb. ri 4Sj 

fC ...... ttcbwaaaaiaiui 1900 Mar. aS 454 

FQ ..•^t. WuU-SdiwiimmaBn 1900 Ma; aa 455 

FU -^ WoU-ifchwaaaiaaiui t90oJiuw 4 456 

PU proved U> be Idamtiral wHb (117) Lonia. PH and PP. 
diMOieicd by Kiiajrama id J^mo. do not rteatr* 
■mnbrra, not barto); btwo ■nSeieatl}' obeemd. 



Doc. I90a] 



Nol€>. 
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The (uUowing plauuU have buvn tumi'd ;- 
Ymrol 



1 PUBfl. 


<b«eaTer]t. 


Sum. 




I 35i 


1893 Rupnto-Corota. 




1 3JI 


1893 Bohemia. 




i 38fi 


1894 inegma. 




■ Epbemeria of 


(433) Bros, for BerUu miiJaight. 




F B~4- 


X. Dtr. , B.A. 


S. De«. 


b ID • 


C 1 


h m • 


# 


D«e. 4 » *^ 33 


49 »3 


Dec. >o.... 1 38 59 


43 4 


6 1 36 39 


48 40 


21.... 1 43 19 


43 13 


8.... 1 s7 9 


47 55 


34 .... I 46 t 


41 31 


lo.... 1 38 5 


47 9 


36. ... t 50 1 


40 30 


13. .. r 39 3S 


46 33 38 1 54 2t 


3938 


14- ■■ I 3' "5 


45 33 30 « 58 58 


38 47 


16.... t 33 36 


44 44 Jiui. 1 a 3 S3 


37 55 


b 18.... t 36 I 


43 54 




r 


A.C. 


D.C. 



Iff the Aitrimomitat Journal, No. 485, Prof. HoMCf bu anotbar 
hundred new doubles diwcovvrrd witli the i3-i»ch luid j6-iach 
refractor* nt Lick. Tlicv wtt of tfao umo clkB> ns his prevtous 
lut and bear out Prof. Biimbtun's dictum tlial the Gold of dis- 
covery is m fruitful at when ho bcgou in 1878. Twenty-five of 
the now iHiini am iuid«r o"*;. 

TttK IfBORiD MBTBOBa, — Froui computulioti of tbo pcrturtmig 
effect <>f Ibe majoi' ptiuiuti uii |ioijita in i1m> inetiror-slraain, 
X>r. Stonry and Dr. Downing urrivm) at the concliuion that tbo 
orbit of the Iw^iiiilx tlof» not now iaturM^ct that of tbo Earth, but 
that thii niftoort thi« year jiiiimKl llio plane of tbo «icliptic in a 
point which in about 1,600,000 uiitua nean^r to tho Sun than the 
Barlli, and that tlm only chance of our .huhiii^ the Riclcora there- 
tore lay in the fact thiiL the .itn^am tui^ht bo trido fltiough to 
eodoa? tbo Earth. Thix predicUitii appear* to bavv boon borne 
oat by fact*, for there wo* nothing that could be calloil a diHplay. 
At Greeowicb watch vnu kept on the oigbt Novunibor 13-14. and 
in 5 boars 35 nuttaora won ooaatod, only 5 of uhicli were 
Leotiidi : on Novonber 14-15 douda prevailed, and tain came on 
about 4 in tbo morning, but in a wnieh of 1 hours duration >o 
me4eon w»r« mxn, 6 of ivbich wer« Lc<oiiida. The third aigkt, 
NoTecnbM* 15-16, w-at the most proliSo, and in the watch of 
4J hours 55 iitet«on wn aven, 33 beicig iMtnidt, tnalung 34 in 
alt At Oirford then wia rain and bad woalber, to thit only 
3 Leonids were seen altogother. Ur. Denning, at Itrislnl, also 
■Xperuooed very unhronraible voatber ; hat be nys that oii 
November 13 and Novf^mber 14, obeerrins lietwi'en breaks iu the 
donib, (In* meters wm> very rare. Ur, a. C VViilui, wHtuig to 
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Natttrt, From Norwidi, statef tfaal ke ki-pt watch, at iDtervii*. 
from tbenioroing of ^'orember lo until the ereningof NovembeF i6. 
and in the total time of I3| hours, a consideraMe portion of 
wbtch was more or lew cloudv, he saw only 41 Leooida, bat of 
other meteors 1 10. ile dt^diicea. from hia own oboerrationB, that 1 
th« maximum Leonid riiower occurred on the morDing of No- 
vember 14, ending about i;"* 30", The hourly rate was then 
about 13, be aay^ and would probably have been lunr if tihe 
oonditious bad been more favourable. Ue remarks UM eottra- 
ordinaiy scarcity of the i^eoaids on the night of Norember 1$,^ 
wlwa only i were seen, 

Wilb reference to the effect of planetary attnction on the j 
meteor- Bireum, it may be of interest to recall Le Verrier^ words 
on tlie subject uTitten in 1867 : — ''On poit »e demaoder si un 
cliangeiueDt dans la distance piTihelie ne poorrait pas faire dis- 
[lar.iitrf tout-ft'fut le pliebomt'ite. Mai» oeta ne seitibte psa, i 
cause de IV'tendue aduelle de l'e«mim. Bn admtttanl uvme qu*il 
rienue ii renconlrer de nouTean Vranus, cette plan^e ii'agira que 
snr une partie de la matiere. et M d^viera de uouveau le loot, 
commit Jupiirr a pu le faire, on ijjo, poor le comita de LexelL* 
-~Oanr[Jles Rtn^VM, vol, Ixiy. p. 98. 



The Diameteb or tub Scs. — Bidltlin Aatrvnomi^m for 
Novttmlx'r cdnlnmii a die>cuEi»ion of the observations of the reeettt 
eotur nrlip^c at Ljous by MM, Cli. Asdre and P. LogruU. 
Nujui'ioua measures uere made of the length and position-angle 
of Ihi- lines joiiiiuj; the cusp*. 

Tlie (uUuwiii); are the deduced erron tn tlie diffeimice o( tko 
Ubular place ot Moon and Sun (Moan's pbco from Uansea, vn& 
Nowcoinb'N corrections; ^Jun's place Erom Lo Vorrier): — 



^ (Moon— Sun) 
A^ (Moon— Sun) ■■ 



+ i-'-69 +0-703 A-" ±o''-34 
■f 0--58 +o"-583 ir" ±o"-fi7 



wWtt A«* It ih» error in tli* asNuined parallax. 
The ieml-dia«et«r of the Sun i» r<oduced as 

"5' 59 "'SO ±o"-'3 -o-9Ja4f.^ 
lAun Ar," is the error in the wMUmed semi-dianM'twr of thn ^fa 
(tvldeti is baM;d 00 m«an value 15' 3'"'S3t foond by MM. Ku»t 
tun] Ballcruiann). 

It will be remembered thnt Auwen' value fortbeSan's Mmt- 
diameter) dedUtW frgm botiomvlur mnaann*, u 15* S9"'63. Thit 
raluftis used for eclipNi-a boih in the 'Nautical Almaoac' ao^ 
■ Coonaisnnce dee Tmups.' ■ ■ 

Tub Vratiika m Novbmbku. — The raonib wis very mild aod 
daiop tbroiiithoul, and Mas marked by an almott total absenoe if 
fog. Tile highest tunipemlure was 61^3 un the ist, the hjgbeat 
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rr-oordiHl in llw monlb of NoTsnibftr since iSr;;. The mmn for 
the month wa* 46"-4. bi'ing 3' abore th* average. H«in Ml mi 
19 day". omoiiDtin^ to rather tnan> than tu'u iDL'hes anii difli-riiiK 
nlighilyfroM llic average amount. The scanty display of NovomtuT 
I>K)iii<i8 WHS ubsenod uudi^r fairly favourable ciivumetaiicus. 



VisitAi, OB*iBiiTATio!CR Of C*reLi.«. — pTof, W. J. IIuRsey ban 
been makinf; a careful «iaiuiDati(in of tViis star with tht* Lick 36- 
inch lelcfli-ope, to detect, if possible, its binary cliarncter m shown 
by I'rof. C'EUiipbtfirs upectroseopic observations. The a^ciroscopit; 
r««ult8 iodicaied that, the most favourable dnte§ for obtiervalioii 
would be April 15. June 6. ami July 38. a« at these timef thv 
«oinpoDeDte would be at tlmir nia^iiiium i^c [larattun : but al these 
period", and also uu August 3 and 5. na evidence of diiplicily 
could be discerned. WiUi all powers of eye[)iecu tb« tmtg/o 
appeared quite rouitd. 

Tub IXFB.V-BED PORTIOK OF THE SoT.iR SpECTRtTI. — In 1894 
Prof. a. f. I^ii^-ley. v{ WiiHhiiiKlon, made a ctiitiiiiniiii-'atiuii to tlie 
Paris Acadeiij v uf ^fieneen on his work w ilii lim boloiiit'tcr on the 
wilar spectrum in Oiv iufrn-n-d. Ac that lime be bad figured 
about 100 lines in th« apedrum ht?Iow \=iii: but since ihpii 
imprOfoiaeDti* iu Ibe bolometer liavv allowed him to exlfiid Iiiu 
rmpoivhes to A = 5'^^, and on September 14 lost be {iresented u 
not* to the Academy {Vumpttt HenduSt No. 19) with a diagram 
^?iiig fio« lines of the infn-rc^l suet-truni l)etwe«u A=o'8;i and 
XcmyTjfi, 40a of which are reconJeii for the fIr>>C time. 

Prof. Laiiglev spenks s])e<;uilly of the lellurii? lines in llie iufni- 
ntd. Tliewobsenations have been made during Hvo years between 
1895 and 1900, iu all acasous, and there are evident syat«iiiHtic 
fbanges in tlte spectraiu with the clianges of »eaM>n. The varia- 
twiM are atnal] but well marked, i'l-of. Langley is far from 
mggesting ih>t theae show as yet any dellnile relation to 
wnailier clntiip^, but thinks tfaia kind of ob^'rvation should not 
be neglected by mert-orulogtsts, M. Janieeij, aililing some ivords 
of conimeiiiiation, ri^fers to this as a ido4 intere»lii>g point, and 
hints that these variatioDa may be not unconnected will] tlie ukouu 
in the aliiwiipliere. 



Mh. Lvxy rM|ue<>t8 us to correct the staleinent on n. 413 that 
hia 'Astruniiniy for the Young' and * Penny Cdrniitjlugy ' uern 
ibtishml by >I«-sHrs. Stonehani. The publisher is Mr. Stonemau, 
o ' j9 WiiTtt-ick Lane, hiteruoster Bow. 

. l)u. H. S. Datib, of tlie U.S. Cuaat Survey, ha* been apitciintH 
ofiaerver at the plntion established by the (nteriuiiooal Burvnu for 
dctemiiMing Variatiou of lAtilude at Uailbunburg, Maryland, 
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pRor. O. V, ScHiAPABELLi has retire.1 from the Directorohip of 

tilt! Oht^ertatorv □[ Milan, and has beeu succt^eil b_v bis AMiatknt, 
Prof. Celoria. 

OrH coiilemporarv Knav-M;/* ia issuing a ' Diary oiul Scieotific 
HandLook ' for tlie coming year. Price 3*. net. 

SiH William Higgptb, K.C.B., has been elected President of 
the Bojral Society for ihe en.«uing year. 

The next >!eelinp of the Roval Astronomical Society will be 
on UeceDiber 14: of Ihe British Aatronoinical A^soeiktioo on 
JJeceiiifcer 19. 

From as Oxford Note-Book. 

A FKW months ago a correspondent called attention to an 
alarming note in a neHspnptT chronicling the " loss of the Planet 
MtTcury." A cultiiie has novv been seiit containing a " Mecsa^ 
from Mar?." I3 there a whole line of steamers with such names ? 
If BO, a-itlroDODicrs ought to have been uarued, so that they might 
be on their guard. 

Planpt Mar<, iptiktn 6th. 49 ?!-. ;7 W.. not under rantro) : en^nca atopprd, 
X'. B.-oiiLiaiirc uKktd. (Tlie PUnet Man, a., left PhLUdclpiUB Od 17 for. 
Briftdl.)— Sew York, Sot. II. 



Tre&r is an article in the Strand Magazine for NoTembep on 
the " first Moon-pholofiraphs taken with the grent EWis Tele- 
sco|>e." The writer, M. Francis Deloncle, was apparently th« 
originator of the whole idea ; he " felt that it vraa not suScient 
that the Exhibition of 1900 phouid be esctusiiely ui artistic 
triumph ; it murt dIko, if possible, mark an epoch in history by 
brini-ing science, uhich bide fair to completely revolutioni«« th« 
«orldin the near future, home to the popular mind," andaccurdingly 
he Bskeil himself n hr a telescope should not be made for the Exhi- 
bition "which would bring the celestial bodies alniunt tooordoon?" 
M. Deloncle found some difficulties in the way, which be siir- 
ii'ounted one by one, and Ihe telescope is so far built that photo- 
graphs i-an be taken with it, though the Tisiial lens is not j«t 
iiiitde. It was a proud monient for him when the night arriTed 
for his first (photographic) observation of the Moon ; bat the 
account u[ his experiences reads quaintly to an astrononier : — 

The MlOii had risen now, and her ailtir; glorj tbone and aparUad in tli* 
mirror, 

" A right drclenaion," I ordered. The telrphoDf bell nng in 1*^7. 

"Slciwly — atill (loner— now Id the left— en 011 gli — apiiu a right declensioo — 
alower— itop now — nrj. lerj nlowi?.'' 

On the M)uaTe grannd-glata ptale before onr ejci the Moon'* image padr 
crept up from one oorner until it had oirraprnid ihe glaH cvDutetuj, 
■here we Mood in the ccnire of PsH* enniining the earTim 01 our ■ 
with all ila mtera and ralteja and biMk deeulatioa ! I had won |)m dv 
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Wo ure camMl awa? hy tbe enthua'asai of >I. D»lordc, niul 
nlmoit iniai;iue liim IM 6rer rnaa to observe ihe 31oun from Ihr 
tviilm of PiiriH. And he has preconted u» with h tifvr nalri>namicnl 
Ivrm. "'A right di^i-Ien-ioii.' I tiTilered. Tli*^ tirl>-i)h»ni- l»-ll 
ring it) iK|>lv." We ntv rvuiJuded nt omv of n military mmmiinii 
To " ri^ht wiiKi-l"; of itorac steambuttt ilirvdiou, follouod by thu 
nti(( of tlie li-ll ; of m ivquett for somu rkw stratrgtr dricik at nn 
Anieni'iui lor; and williul, tliuilsih tni^urlr, of aomvlbiiig a>tn>- 
notiiitnl. Tli« plimno ia u Kooil uui?, anil ]>crIiAps we may be itbii' 
to fitul n iiae fur it. 



Thbt an plnyiiiJC k plar in London jii<<t iiou' cnllinl ' EIvpchI.' 
One hoar* of Huuh thing* uren in fur-i>(f 0;ir(>rJ. iinil I Wrn from 
■n iindprgnuluiilt! whavo opinion 1 much roiift-l (for hci hiu li<?»>n 
paid £^ in itnlid aiM for kuioi; vnntc* by a Liinilun ptihlixhcr) that 
Mr. Sli'|)hi-n PliillipM, whi> uruta llie above play, is I hi; " nnlvoian 
living who cai «*ril« hlnnk vurM-," This is nmitibli* in ihp crilic 
wlio writo« " pim»idfmble " bliinfc n-rw htni»"ll in hi* IHturw 
Hionifnt*. HowfXT, nt jin-n-nl my coni-eni i.i wiih Mr. StopI »ii 
Pfiilltiw, i*h(i hn.1 wrirli'u anciihorpliiy ln^iidiM * H'-rod," call'-d al'ier 
' Vmi]o and Fnim-rsni,' livo pi'ii|i!i' who livwl in Dunli-. not ijuiU' 
Nr> liinj; ax" a* Ifcroil. but l><-fi>re (ugn-rtiicu.-s not tii m<'nlj<>u 
Nrwtoii. In this play otynr the folUmiiii; lintra ; (hi-y wi-ro gent 
Ii> iin' u-ith tliii remnrk " Newlon was eviduntly almiil tlir** wn- 
turiM too liilfi," nhitrh ifetm i<t \}« a Kt<ntti< hint tbni ibi' Anthnr i* 
E>ti!ty of anachronixu) ia tome d«i;reH, llut I miuit latov tlu) 
tuiu;itiludi) o{ his uQuuce to lie aaaeeaed by othera:— 

(I OtxI, 'llioii tn«l ii« TIlT owatiiiw biiunil 

'J'rji;ftl'cr l>r tlut U"t i»liwli lio1<l* llic ulnr* 

In |iati>iuliiii; njMiiii' jisMiiiii tirmlil : 

By olilfh lli« Ter^ Sun tiilliral* lltr (jirlli. 

Ami ntl Ihe wain a( llu imrld fAinl tu tile Hoon, 

Kvtn hj tuoli hUriKilt'™ ■*« iwo ru^h 

T<iK*tliiir lliraimh llie eiorbMliiiu jntra. 

y. i>Hii,Llm 'I'auiuaiid I'mnoMSa.' pp. Iti-Mi. 

From the UW^m jlftii/ of OctolKtr t j we K*iirn that the l'<?rth 
Olwervalory, We'll AnAlmlia. i* built. wi"iiip(id. at work, aiul 
rvady to und'jrtnko thu «haTi in tbn ,\itrngrapliic Chart whiob the 
PennBU«nt L'oinmittL'v ■uj^.^iU'd iit Jnly, It will bo a grvut tliiuj; 
if ihe |>rotiraiunie ii tbua aiinin lillnl. Hig co-operaiivy a^tro- 
iiuiiiii-'nl pri<ji>i:l8 havo oftvn bi^^n utartoil in the pa«t, but sr^ldoni 
cnrritKl tbrough to a iiii'iTi'iafiil Iprnnniitioii, and now that one has 
boen started which bid" fair to go tbn>u»h,atl bclp toiiding to this 
d-«inibie end is ipociitlly woIl-oidit, Tho nriicio in thx M'ltUrn 
Mail is wriclon frooi tli* point of view of a «i^htMwr, aod W(> niml 
nut treat It a* mom than demi-wmt-uflii-iAl ; bni nr sathT that 
Mr. \V. K, ('ookti M nntioiut to gjt adililionul hvlp in onJor to 
carry out bl« shaw of thit work properly. H'- wdl ciTtainly want 
tf , starting; na he doM ito much Tiohtiid tho other oWrratorii-*, and 
mru uUh liim every auccoaf. ^'or Ihv misq ntaon 1 would ur^ » 
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•peedy and <nirn«st be^notDK. even tboi^li tbe neMMary addJtioa 
to tbu alalf i> not inmieilialply fottlioomiu^. 

AxD ii)*v'iBliini; good-luck to ilie Perth OWnfatory. 1 wrni'! 
add tfx' iiumi^H at two oilier ubn^nulorii^ whkb art- stanuy 
»l<iiU(.MTitar». Of the Puctiam ulinucanliir I ktipw before, but Dt-i 
of the uim at Case Ci»l!aKy, Cierfbind. Oliio, Tbe Iniiwu-orrdo i» 
It beautiful inBtruuieiit, but If a*irwiioiiiy w lo ivmiuii on e»pt>fi- 
mt>Mlal scioiR'H we iiiuH not triwt milircly to llie iransil-cirv-t* tor 
fimdsme'iUil woi k, uuil tlio IJirwiwn o( ibirfenkBwriaturiM dr»«r»« 
our lij-»t tliaaks for tlieir erilcr|>niii! iu carrying on the Ujotiug of 
lUr. ('haudler'x btauliful inatrumonl. 



Ax eminent Mtronomor «end» mo tlw fiif1»M:inR: — 
Oni- of tht- mwt gbnng of miiuk^n ideni cainr lo my notM m (*" - 
A loti&l ftiDBlf^ir ■■troijoiflDr. vho hn% uvd u irla4.v''|ja fi^ over 40 ' 
iuitTllng e;«|iircni. cuiHt Ui luo for Uid jilnmur IhKvUjr-Brvol** L-wi" 
giiTn bill) ■ dia^nuD uilhllio |x>*ili<jn of iIh- •ihiiM iin motrti luclUi^lo Xlrr . " 
uf CAOiofJrriA. llecAMiff it|CAin m frv* lUjii Inl^ir hn^kji^ lift couki KM Ami i- 
aiid (in i|ur>4iimiii|: liiin I Uniinl hr. Iinil Iwm rarvpin^lu ilirr^llafCaMiop^B 
bMiuiw III* (nlcu^upp inirrfnt ! He argued llmt lliia ■ku yrrfrMs ownO, IM 
aA«r kwliilp niliuitlcd lie htil Iiuida a mlitait. 

I'hrtv s»-iii!> n<i limit lo 1)11? ronfiiinon «rludi invunlon mslcm 
IMM.iibbi : iind it in wi)i'tby of rt-U'ark itiat my I'lirn^iMiudi^iit, in 
tvllin^ Ibif nUirr, ii«a ihc phrase " invorliiig «yi'pi'*»'«," folb'^in^ 
wtnman iinuf^-, wheivtia i\e probably inenni rr^pit^^'pri uhicli do 
m"i invert, bat leave the inreraion due lu tli« obj^-r-uliiHi iin- 
currculed. But thiN, a* aboro iviniirketl, jn ilw uiual cuatuui, 
1bou;{h it niigbt witk udtaaUge be intefled. 

Ohm fwla almoit shy <if menttonine the I^wnliU a^in. Wn «st 
up to look for Iheru l«o iiiKhl* ol euuriie, but luilf-livartedlr. aiitl 
rather a* )n>uiileiiihTt:ii«liu theau|<|H>rat j a.m. ihuiiB«-r' 
ineieor>obirrv<>ra. \Vh did nut initro ap^-tAior* ihii i 
only oiM of lut yrar's volunlMrs Kxpreiweil the u»k lu c .... 
•(•ain. Tlie Oj-/on( Ha^iaziitt has priutint a new [ironi in •i:>- 
" Kailht<:» Leoiiidn."' and one wsfclirr aniuweif bimneK by inaL-r..; 
a w>rt of double aiia;^nii>, " Tbe Ix-unid* iJiite dh lilt the •>•' "< '■ " 
Whether h« Mould liare maile tbls in hmod dnjlikllit I am ; 
Klirr. It seeuiH to be a atan o( " livn- fuileth tbe ibird .. 
palieni.'o tinder <lisap|)oiuimi*iii "; and so wv return to N^ 
of Ihe domestic typu without a orntnil nensniinn. I 

CDpnIar failli in a*! ranomiml prMlidion hnn xifft-rr^l a rii<' 
lit it crannot be Iii'I|>hI. TIm; boat atleiunl to eijilain l!>'- -a. . 
of tlHi mi'icora to fall thai I liaie y<>( bntnl (• tbal nl a ilouir*'.''- 
eoak, who aiip|)OM>d that *■ llM.<y nurA not ripo anougb yrt." 

P»i>«i IIbII Oilne's * Tlwi Hnprcnat,* p. 16$ : — 

II wa* B <r<iii>|iiKul ■■•((tit. 'He UtHiii. ahli-li *■■ I* It* Int •■■■■rt«r. *<■ 
■lltl Urm in itw •■■(. but tbr dun inn t)ii«k omflMwl, n>akl«| a Mlnvy r 
iliat aliiuMt i.)i]<tenilMl llir Una. 

A n'ondorful nigbt Indood ! 
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